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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

1. Said cell which is host cell useful to manifestation of different-species nature protein product, and received 
hereditary qualification so that METARO protease and alkaline protease activity might fall intentionally and might 
be discovered compared with parent cell. 

2. Host cell of claim 1 said whose cell is fungus cell. 

3. Host cell of claim 1 said whose cell is yeast cell. 

4. Said cell is the strain of a Saccharomyces, and a host cell of claim 3 which is Saccharomyces cerevisiae 
(Saccharomyces cerevisiae) preferably. 

5. Host cell of claim 2 said whose cell is yarn-like fungus. 

Said Cell 6. Acremonium (Acremonium), Aspergillus (Aspergillus), Candida (Candida), Cochliobolus (Cocliobolus), En 
DOSHIA (Endothia), fusarium (Fusariu-), HYUMIKORA (Humicola), Neurospora (Neurospora), A RIZOMU call 
(Rhizomucor), Rhizopus (Rhizopus), A thermostat married woman (Thermomyces), Trichoderma (Trichoderma), The 
host cell of claim 5 which is the strain chosen from PODOSUPORA (Podospora), Pyricularia (Pyricularia), and the 
group of a penicillium (Penicillium) group. 

Said Cell 7. Aspergillus NIDEYU Lance (Aspergillus Nidulans), Aspergillus AWAMORI (Aspergillus awamori), 
Aspergillus FENIKISU (Aspergillus phoenicis), Aspergillus JAPONIKASU (Aspergillus japonicus), Aspergillus FITASU 
(Aspergillus foetus), Fusarium oxy-SUPORAMU (Fusarium oxysporum), Fusarium solani (Fusarium solani), 
HYUMIKORA GURISEA (Humicola grisea), Neurospora KURASA (Neurospora crassa), Penicillium chrysogenum 
(Penicilliumchrysogenum), RIZOMU call MEIHEI (Rhizomucor meihei), The host cell of claim 6 which is the strain 
chosen from Trichoderma RESEI (Trichoderma reesei) and the group of Trichoderma viride (Trichoderma viride). 

8. Host cell of claim 6 said whose cell is strain chosen from groups of kind of fusarium group identified by 
Aspergillus oryzae (Aspergillus oryzae), Aspergillus nigre (Aspergillus niger), and ATCC20334. 

9. Host cell of the 1st term of arbitration of claim 1-8 said whose METARO protease is METARO protease of 
fusarium group. 

10. The host cell of claim 9 said whose METARO protease is p45 METARO protease of fusarium oxy-SUPORAMU 
(Fusarium oxysporum). 

11. The host cell of claim 10 said whose METARO protease is p45 METARO protease of fusarium oxy- 
SUPORAMU which has the nucleic-acid array of the array number 1, or an array [ homologous / this ]. 

12. The host cell of the 1st term of the arbitration of claim 1-1 1 said whose METARO protease is a neutral 
METARO protease which shows optimum proteolysis activity by pH about six to 8 within the limits. 

13: The host cell of claim 12 said whose METARO protease is a neutral METARO protease of Npl of an 
Aspergillus, or NpII(s). 

14. It is the host cell of claim 13 said whose METARO protease is what has the neutral METARO protease I and 
the amino acid sequence which originates in the nucleic-acid array of the array number 2, or the homologous array 
of this preferably of Aspergillus oryzae. 

15. The host cell of the 1st term of the arbitration of claim 1-14 said whose alkaline protease is alkaline protease 
of an Aspergillus. 

16. It is the host cell of claim 15 said whose alkaline protease is that in which the code is carried out by the cDNA 
array including the nucleic-acid array of the array number 3, or the homologous array of this preferably. 

17. The host cell of the 1st term of the arbitration of claim 1-16 with which said cell is hereditarily embellished in 
the structure field and regulatory region by which the code is carried out into said METARO protease and the 
alkaline protease gene. 
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18. That said cell is specific or the host cell of claim 17 hereditarily embellished by the mutation by random 
mutation and PCR, the deletion of a site specific DNA, insertion and/or a permutation, gene disruption or gene 
substitution, the antisense methods, or such combination. 

19. It is the host cell of the 1st term of the arbitration of claim 1-18 which the level of a METARO protease is 
larger than about 50%, is preferably larger than about 85%, is preferably larger than about 90%, and falls more 
greatly [ it is the most desirable and ] than about 95%. 

20. It is the host cell of the 1st term of the arbitration of claim 1-18 which the level of alkaline protease activity is 
larger than about 50%, is preferably larger than about 85%, is preferably larger than about 90%, and falls more 
greatly [ it is the most desirable and ] than about 95%. 

21. The host cell of the 1st term of the arbitration of claim 1-18 whose fall of a METARO protease and alkaline 
protease activity is the combination of the arbitration of a fall shown in claims 19 or 20. 

22. The host cell of the 1st term of the arbitration of claim 1-21 in which said cell does not include the METARO 
protease and alkaline protease activity of arbitration in essence. 

23. How to produce the host cell of the 1st term of the arbitration of claim 1-22 which includes embellishing a 
parent cell so that a METARO protease and alkaline protease activity may fall intentionally and may be discovered 
compared with a parent cell. 

24. How to produce the host cell of the 1st term of the arbitration including said cell being hereditarily embellished 
in the structure field and/or regulatory region by which the code is carried out into said METARO protease and 
the alkaline protease gene of claim 1-22. 

25. Approach of Producing Different-Species Nature Protein Product in Host Cell of 1st Term of Arbitration of 
Claim 1-22 — it is — (a) — Process; Which Introduces into Intracellular [ Said ] Nucleic-Acid Array Which Carries 
Out Code of Said Protein Product 

(b) Process which cultivates the host cell of a process (a) in a suitable growth medium; 

(c) Process which isolates said different-species nature protein product; 
Said approach of being by ******. 

26. The approach of claim 25 that said protein product is a gene product with therapy activity, for example, an 
insulin, a growth hormone, glucagon, somatostatin, interferon, EPO and TPO, PDGF, factor VII, factor VIII, 
urokinase, chymosin, an organization plasminogen activator, or serum albumin. 

27. The approach of claim 25 that said protein product is protein of the fungus origin. 

28. The approach of claim 27 that said protein product is the enzyme of a fungus especially amylolytic enzyme, for 
example, the alpha-amylase, beta amylase, glucoamylase, a beta galactosidase, a cellulose-decomposing enzyme, a 
lipolytic enzyme, a xylan dialytic ferment, protease, an oxidoreductase, for example, a peroxidase, or a laccase, a 
pectinase, or KUCHINAZE. 

29. The approach of claim 25 that said protein product is bacterial protein. 

30. The approach of the 1st term of the arbitration of claim 25-29 that said protein product is the protein obtained 
as precursor protein, i.e., zymogen, hybrid protein, a pro array, or a pre pro array, or protein of other immature 
molds of arbitration. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

A new host cell and field of protein process invention This invention relates to the process of a new fungus host 
cell and protein. In detail, this invention is a useful host cell in order to make different-species nature protein 
discover, and in order to reduce intentionally the manifestation level of a METARO protease and alkaline protease, 
it relates to said host cell embellished hereditarily. Furthermore, using said fungus of this invention, this invention 
is the approach of producing the protein of attention to high yield, and relates to said approach of changing 
including cultivating said host cell in a suitable culture medium, and collecting the aforementioned protein of choice 
continuously. Furthermore, this invention also includes the approach of creating the DNA construct used by said 
fungus and said approach. 

Background of invention Protein with the market value can be mass-produced very easily by rearranging in the 
manifestation of different-species nature protein, and using a host cell recently. If this is not used, such protein 
must be refined and obtained from a natural material. The manifestation system for producing the protein of 
current and arbitration has those with varieties, for example, a bacteria host, and an eukaryote host. In many 
cases, selection of a suitable manifestation system not only depends on the host cell capacity to produce protein 
with activity with suitable yield, but may be governed very much for the purpose of [ of the protein ] the end use. 
This main trouble is protease of the high level which is produced by the host cell or exists in a culture medium. It 
is suggested that the host organism which removed the production capacity of a specific proteolysis nature 
compound may be offered. 

For example, the yarn-like fungus host who cannot secrete the aspartic-acid proteinase which has enzyme 
activity is indicated by international patent application WO 90/01 92 (Genencor), and the ASUPERUGIRASU group 
(Aspergillus) host who did deletion of the subtilisin mold serine protease is indicated by EP574 347 (Ciba Geigy 
AG) at it. 

The METARO protease is isolated from much eukaryote. When the neutral METARO protease isolated from the 
ASUPERUGIRASU group, i.e., pH, is neutrality, the METARO protease which shows optimum activity is also 
reported. The physical chemistry property of two METARO proteases, Npl, and NpII which were isolated from 
Aspergillus SOJAE (Aspergillus sojae) is reported from a series of researches (Sekine, 

H.1972.Agric.Biol.Chem.36:1 98-206,207-21 6;Sekine, H.1972.Agric.Biol.Chem.36:21 43-21 50). Although the enzyme 
property and physical chemistry property of Npl resembled the property of the thermolysin of bacillus thermostat 
PUROTEORICHIKASU (Batillus thermoproteolyticus), it was shown clearly that the property of NpII did not 
resemble it. Recently, the cDNA array of the neutral METARO protease NpII isolated from Aspergillus oryzae 
(Aspergillus oryzae) was indicated (Tatsumi H, et al.1991.Mol.Gen.Genet.228:97-103). However, the cDNA array of 
the neutral METARO protease which belongs from A. ORIZE to Npl(s) is not indicated. 

Alkaline protease is a serine protease whose optimal pH is alkalinity (Nakagawa, Y. 1970. Methods Enzymol. 19:581 - 
591). This is the analog of subtilisin and is the alkaline proteinase besides main cells in A. ORIZE. This gene is 
isolated and the array property is clarified (Murakami, etal. 1 991. Agric.Biol.Chem. 55:2807-281 1). other two sorts, A. 
FURABUSU (A. flavus), and A. SOJAE of an Aspergillus — the same enzyme — or the enzyme of a close 
relationship is discovered. 

The potential role of the METARO protease about reducing the stability of the protein product obtained from an 
ASUPERUGIRASU group and alkaline protease is not reported. 

Epitome of invention In this invention, the proteolysis activity of the METARO protease I and alkaline protease is 
independent respectively, or combined, reduced intentionally the stability of the protein product of the attention 
which a cell produces, and found out that the yield of said protein might be decreased. 
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Therefore, 'this invention is a host cell useful to the manifestation of a different-species nature protein product, 
and offers said cell hereditarily embellished so that both the level of a METARO protease and alkaline protease 
might fall intentionally compared with a parent cell. 

At another point, this invention is the approach of producing a different-species nature protein product in the host 
cell of this invention, and offers said approach of changing including introducing into said host cell the nucleic-acid 
array which carries out the code of said protein, cultivating said host cell in a suitable culture medium, and 
collecting said different-species nature protein products. 

The proteinic stability and the yield which the proteolysis activity resulting from the METARO protease I and 
alkaline protease falls intentionally by the approach of this invention, consequently are obtained by this approach 
improve. Furthermore, the protein obtained as precursor protein, for example, zymogen, fusion protein, a pro array, 
or a pre pro array or the protein of the immature mold of other arbitration is sufficient as the protein obtained by 
the approach of this invention. 

Easy explanation of a drawing It refers to the attached drawing and this invention is explained. 

Drawing 1 shows creation of the plasmid pJaL335 which has a pyrG gene. 

Drawing 2 shows creation of the plasmid pS05 which has 5' of a pyrG gene, and 3' array. 

Drawing 3 shows creation of the plasmid pJaL212 by which the pyrG coding sequence was inserted between 5' of 
an alp gene, and 3' array. 

Drawing 4 shows creation of the plasmid pJaL399 which destroyed the coding sequence of Npl. 

Drawing 5 shows the N-terminal-amino-acid array "of the lipase B of Candida ANTAKUCHIKA (Candida antarctica), 

and the array of two oligonucleotide primers originating in this array. 

Drawing 6 shows creation of the plasmid pMT1305 which has the lipase B gene of C. ANTAKUCHIKA. 

Drawing 7 shows creation of the plasmid pMT1329 which has the partial array of the five prime end of the lipase B 

gene of C. ANTAKUCHIKA. 

Drawing 8 shows creation of the plasmid pMT1332 which has the lipase B gene of C. ANTAKUCHIKA. 
Drawing 9 shows creation of the manifestation plasmid pMT1335 which has the lipase B gene of C. 
ANTAKUCHIKA. 

The detail of invention "a host cell" 

This invention is a host cell useful to the manifestation of different-species nature protein, and offers said cell 
hereditarily embellished so that a METARO protease and alkaline protease activity level might fall intentionally 
compared with a parent cell. Said host cell is obtained from a parent cell, for example, a wild type cell. 
The host cell of the arbitration usually used for the manifestation of different-species nature protein is sufficient 
as the host cell of this invention. 

The host cell of this invention is the yeast or yarn-like fungus which can produce the protein to wish to have 
preferably, said yeast — especially — the stock of a Saccharomyces (Saccharomyces) — it is preferably good at 
Saccharomyces cerevisiae (Saccharomyces cerevisiae). Said especially yarn-like fungus Acremonium 
(Acremonium), An Aspergillus (Aspergillus), Candida (Candida), Cochliobolus (Cocliobolus), en DOSHIA (Endothia), 
Fusarium (Fusarium), HYUMIKORA (Hulnicola), Neurospora (Neurospora), a RIZOMU call (Rhizomucor), Rhizopus 
(Rhizopus), a thermostat married woman (Thermomyces), It is good at the strain chosen from Trichoderma 

» 

(Trichoderma), PODOSUPORA (Podospora), Pyricularia (Pyricularia), and the group of a penicillium (Penicillium) 
group. 

Said yarn-like fungus with a desirable operation gestalt An Aspergillus NIDEYU lance (Aspergillus nidulans), 
Aspergillus AWAMORI (Aspergillus awamori), Aspergillus FENIKISU (Aspergillus phoenicis), Aspergillus 
JAPONIKASU (Aspergillus japonicus), Aspergillus FITASU (Aspergillus foetus), A fusarium GURAMINE aim 
(Fusarium graminearum), Fusarium oxy-SUPORAMU (Fusarium oxysporum), Fusarium solani (Fusariumsolani), 
fusarium BENENATAMU (Fusarium venenatum), HYUMIKORA GURISEA (Humicolagrisea), Neurospora KURASA 
(Neurosporacrassa), Penicillium chrysogenum (Penicillium chrysogenum), RIZOMU call . MEIHEI 
(Rhizomucormeihei), Trichoderma RESEI (Trichoderma reesei), And it is the strain chosen from the groups of 
Trichoderma viride (Trichoderma viride). Especially, it is the kind ATCC20334 of a fusarium group at the stock of 
Aspergillus oryzae and Aspergillus nigre (Aspergillus niger), and a list. 
"METARO protease" 

In this invention, a METARO protease is protease which contains a zinc metal in the catalytic center which 
hydrolyzes the peptide frame of a substrate. An active center is zinc and these proteases are distinguished from 
the calpain which has the activity depending on calcium. If 1mM 1 and 10-phenan SURORIN remove central zinc in 
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ord£r to cHeck that a protease is a METARO protease, proteolysis activity will carry out deletion reversibly, and it 
depends on activity being recovered if Zn2+ (0.1-100mM) is dropped. 

this METARO protease taken into consideration in this invention with a desirable operation gestalt — the 
METARO protease of a fusarium group — it is the METARO protease of fusarium oxy-SUPORAMU (Fusarium 
oxysporum) preferably. With the most desirable operation gestalt, this METARO protease is p45 METARO protease 
(p45) of F. oxy-SUPORAMU which has the nucleotide sequence of the array number 1, or an array [ homologous / 
this ]. 

With another desirable operation gestalt, a neutral protease, i.e., optimum proteolysis activity, is neutral pH range, 
namely, it is the range of abbreviation pH 6-8, and this METARO protease taken into consideration in this 
invention is the range of abbreviation pH 6.5-7.5 preferably, and is a METARO protease especially obtained in the 
pH7 neighborhood. Further especially this METARO protease taken into consideration in this invention is a neutral 
METARO protease of the Aspergillus of Npl or NpII(s) (Tasutmi, et al., 1991). 

With a desirable operation gestalt, this METARO protease is the neutral METARO protease I of A. ORIZE (Npl) 
which consists of an amino acid sequence originating in the nucleotide sequence of the array number 2, or an 
array [ homologous / this ]. 
"Alkaline protease" 

In this invention, alkaline protease is a serine protease which has the peak of activity in alkaline pH within the 
limits from neutrality. From analysis of an amino acid sequence, it is pointed out that this alkaline protease is 
homologous at the subgroup of a subtilisin Mr. serine protease and subCHIRAZE. According to the epitome of 
Siezen and et al. (1991 Proetein Eng.4:71 9-737), from various bacteria kinds, such as extensive various living thing 
kinds, a gram positive, and a gram negative, subCHIRAZE exceeding 50 covers a fungus and yeast, and the higher 
organism that are an insect (worms), an insect (insects), vegetation, the mammals, etc. further, and is identified. 
Among these, about subCHIRAZE exceeding 40, the amino acid sequence is determined and it is shown the thing 
which the die length of the mature field of this enzyme has spread to 268 to 1775 amino acid, and near the amino 
terminal that there is a pre pro field of 27 to 280 amino acid. In a fungus and yeast, variation is clearly small, and 
each aforementioned fields are 279-281 and 105-121 in a fungus, and are 297-677 and 126-280 in yeast. A. 
Cloning of the cDNA fragment containing the perfect coding region of this alkaline protease of the ORIZE origin 
was carried out, and it was discovered by Saccharomycescerevisiae (Tasumi, H., et al.1989, Mol.Gen.Genet.219:33- 
38). This primary structure has 29 to 44% of homology to other subtilisin arrays, and 3 residue Asp33, His64, and 
Ser221 of the active site in subtilisin BPN' was saved. 

The code of this alkaline protease is carried out with a desirable operation gestalt by the cDNA array which is 
alkaline protease (alp) of A. ORIZE and includes the nucleotide sequence or this homologous array of the array 
number 3 preferably. 
"Sequence homology" 

In the text, the homology of a DNA array is determined as same extent during two arrays, and means the origin 
nature from the 2nd array of the 1st array. This homology can determine appropriately by GAP (Program Manual 
for the Wisconsin Package, Version 8, August 1994, Genetics Computer Group, 575 Science Drive, Madison WI, 
USA;Needleman, S.B.and Wunsch, CD., 1970.J.Mol.Blol.48:443-453) which is in a well-known computer program, for 
example, a GCG program, in this industry. In the comparison of a DNA array, in GAP, a chestnut ESHON penalty is 
set as 5.0 and an extension penalty is set as 0.3. the coding region of a similar DNA array — the coding region of 
the target DNA array — receiving — desirable — at least 70% — more — desirable — at least 80% — more — 
desirable — at least 90% — more — desirable — at least 95% — and at least 97% of same extent is shown most 
preferably. 

In the text, similarly, the homology of an amino acid sequence is determined as same extent during two arrays, and 
means the origin nature from the 2nd array of the 1 st array. This homology can determine appropriately in this 
industry by the well-known computer program (Needleman, S.B.and Wunsch, CD., 1970, supra), for example, above 
GAP. 

In the comparison of an amino acid sequence, in GAP, a chestnut ESHON penalty is set as 3.0 and an extension 
penalty is set as 0.1. the structural protein with which the target DNA array carries out the code of the 
polypeptide in which a similar DNA array carries out a code — receiving — desirable — at least 70% — more — 
desirable — at least 80% — more — desirable — at least 90% — more — desirable — at least 95% — and at least 
97% of same extent is shown especially. 

This invention is turned also to the METARO protease and alkaline protease variant which have the amino acid 
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sequence from which, preferably three amino acid, more preferably two amino acid, and 1 amino acid is different to 
the mature polypeptide which has an amino acid sequence originating in the array number 1, the array number 2, 
and the array number 3. [ amino acid sequence ] 

In the text, a similar DNA array means combining with the bottom of the specific condition explained in full detail 
below to the oligonucleotide probe corresponding to the polypeptide in which a code is carried out by the object 
DNA array containing the coding region of structural protein as hybridization. 

The suitable conditions which determine the hybridization of a nucleotide probe, and Homologous DNA or an RNA 
array The filter containing DNA or the RNA fragment to hybridize Into 5x SSC (standard saline citrate 
buffer;Sambrook et al.1989, Molecular Cloning, ColdSpring Harbor NY, USA), it dips for 10 minutes beforehand, 0.5% 
5 x Denhardt'ssolution 5 x SSC in SDS and 100microg/ml of denatured sonicated salmon sperm DNA (Sanlbrook 
et al.1989, supra) A filter is pretreated (prehybridization), And in this solution containing the 32 P-dCTP indicator 
probe (specific activity >1x109cpm/mug) (Feinberg, A.P.and Vogelstein, B.1983, Anal.Biochem. 132:6-1 3) 
compounded by the random primer It changes including carrying out hybridization at about 45 degrees C for 12 
hours. 2 x SSC, in SDS, more preferably, it is at least 75 degrees C (the highest — stringent) in temperature 
further more preferably, and at least 70 degrees C (high — stringent) of at least 65 degrees C (the crown — 
stringent) of at least 60 degrees C (stringent inside) of at least 55 degrees C (low — stringent) of this filter are 
more preferably washed twice for 30 minutes 0.5%. Under these conditions, the molecule which this oligonucleotide 
probe hybridizes is exposed and detected to an X-ray film. 
"Hereditary qualification of a host cell" 

To the host cell of this invention, known standard recombinant DNA technology is used for this industry, and 
hereditary qualification is performed to the appearance to which the manifestation level of a METARO protease 
and alkaline protease activity is reduced intentionally. The gene sequence leading to each activity of a METARO 
protease and alkaline protease can be inactivated, or can be removed partially or completely. Therefore, the host 
cell of this invention discovers the METARO protease and alkaline protease which discovered the METARO 
protease and alkaline protease of a low or undetectable level, or were inactivated functionally. 
With a specific operation gestalt, said inactivation is obtained by embellishing each structure field or control region 
in the METARO protease to observe and an alkaline protease gene. Although not limited to a useful technique by 
known, specific or the mutation by random mutation and PCR, the deletion of a site specific DNA, insertion and/or 
a permutation, gene disruption or gene substitution, the antisense methods, or such combination exist. 
Mutation can be started using a suitable physical or chemical mutagenesis agent. Although not limited to the 
example of the physical or chemical mutagenesis agent suitable for the purpose of this invention, there are UV 
irradiation, a hydroxylamine, N-methyhN-nitro-N-nitrosoguanidine (MNNG), O-methyl hydroxylamine, a nitrous 
acid, ethylmethane sulfonate (EMS), sodium bisulfite, formic acid, and a nucleotide analog. When using these 
reagents, it is typically left in the mutagenesis agent which chose as the bottom of a suitable condition the cell 
which makes mutation induce, and mutation is attained when production of Npl and alp chooses the cell which fell 
intentionally. 

Qualification can also be attained by setting in an accommodation element required for an imprint or translation of 
a structural sequence among a structural sequence, and introducing, permuting or removing one or more 
nucleotides. For example, by inserting or removing a nucleotide, in a structural gene, a halt codon can be 
introduced, an initiation codon can be removed, or an open reading frame can be changed.: 

According to a known approach, site specific mutation or mutation by PCR can be performed in this industry, and 
qualification or inactivation of a structural gene or its accommodation element can be attained. Theoretically, 
although you may embellish with in vivo one, embellishing with in vitro one is desirable like the following examples 
current. 

In the selected host cell, the convenient method of inactivating a METARO protease and alkaline protease, or 
reducing the production is based on the approach of gene disruption. By this approach, mutation of the DNA array 
equivalent to the gene or gene fragment of internality to observe is carried out by in vitro ones. Consequently, this 
DNA array serves as a defective gene. And if this is introduced into a host cell, homologous recombination will 
occur and this defective gene will replace the gene or gene fragment of internality. Also as for the marker used in 
order that each gene which carries out the code of a METARO protease and/or the alkaline protease may choose 
as this defective gene or a defective gene fragment the transformant embellished or destroyed, it is desirable to 
carry out the code. 

The approach of making carry out deletion of the target gene, or destroying Especially Miller, et al(1 985 
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Mol.Cell.BIbl.5:1 71 4-1 721 );WO 90/00192, May, G. (1992) [ Applied Molecular Genetics of Filamentous ] 
Fungi.J.R.Kinghorn and G. Turner, eds., and Blackie Academic and Professional, pp.1 -25; and Turner, G. (1994) 
[ Vectors fof Genetic Manipulation.S.D.Martinelli ] It is indicated by and J.R.Kinghorn, eds., Elsevier, and pp.641 - 
665. 

Or according to the established antisense method, qualification or inactivation of this DNA array can be attained 
using a complementary nucleotide sequence to the nucleotide sequence of the coding sequence 1 of a METARO 
protease, for example, an array number, and the array number 2 or the coding sequence of alkaline protease, for 
example, the nucleotide sequence of the array number 4. The antisense method and its application are indicated 
by U.S.Patent No.5,1 90,931 (University of New York) at the detail. 

By such hereditary qualification, the host cell of this invention discovers the METARO protease and alkaline 
protease activity of a low intentionally. With a desirable operation gestalt, respectively, such proteolysis activity \ 
level which this host cell has discovered is larger than about 50%, preferably larger than about 85%, is most 
preferably [ it is more desirable, and is larger than about 90%, and ] larger than about 95%, and falls. In another 
desirable operation gestalt, such proteolysis activity may fall in the combination of arbitration in the host cell of 
this invention. There is essentially no decomposition activity which originates in a METARO protease and alkaline 
protease in the manifestation product of this host cell with the most desirable operation gestalt. 
"A proteinic process" 

If the approach of this invention is used, since the proteolysis activity of a METARO protease and alkaline 
protease will fall intentionally, the stability of the protein product which is [ which the host cell of this invention 
compounds ] easy to be influenced improves, and the yield increases. In detail, this host cell is hereditarily 
embellished using the approach of this invention in the structure field by which the code is carried out into the 
METARO protease and the alkaline protease gene, and/or a control region. 

Therefore, another point of this invention is offering said approach of changing in the host cell of this invention 
including introducing into said host cell the nucleic-acid array which carries out the code of the protein product 
******(ed) and observed, cultivating the host cell in a suitable culture medium, and collecting the protein products 
by the approach of producing protein, such as a different-species nature polypeptide. 

Therefore, the host cell of this invention must have the structural gene field required for a manifestation and 
regulatory gene field of the product to wish to have. It depends for the property of such a structure field and a 
control region on a product and a host cell in question greatly. This contractor can succeed in the hereditary 
design of the host cell of this invention using the standard recombinant DNA technology about the transformation 
or transfection of a host cell (Sambrook et al.). 

The suitable cloning medium containing the DNA fragment which carries out the code of the protein product 
preferably expected of this industry using a known approach, i.e., a plasmid, and a vector are introduced, and this 
host cell is embellished. 

This cloning medium can be introduced into this host cell, or can be made to build into that chromosome as a 
plasmid to replicate autonomously. Preferably, this cloning medium has one or more structure fields connected 
with one or more suitable control regions possible [ an operation ]. 

This structure field is a field of the nucleic-acid array which carries out the code of the protein product to wish to 
have. With this control region, promoterregion including a transcriptional control array and a translational control 
array, the halt field containing a halt signal, and the polyadenylation field are included. The nucleotide sequence 
which demonstrates transcriptional activity in this promotor, i.e., the selected host cell, can be preferably acquired 
from the outside of a cell or intracellular protein, and the gene that carries out the code of an enzyme, for 
example, an amylase, glucoamylase, a protease, lipase, a cellulase, xylanase, oxidoreductase, a pectinase, 
KUCHINAZE, or the glycolytic pathway enzyme. For the example of the promotor suitable for the imprint in a 
fungus host cell A. The TAKA amylase of ORIZE, neutral alpha-amylase of A. nigre, A. The acid stability alpha- 
amylase of nigre, A. nigre, or glucoamylase of A. AWAMUSHI (Aspergillus.awamsii) (GluA), A. The aceto amidase of 
a NIDEYU lance, alkaline protease of A. ORIZE, A. There is a promotor obtained from the gene which carries out 
the code of the triosephosphate isomerase of ORIZE, the aspartic-acid proteinase of R. MEIHEI (Rhizopusmeihei), 
and the lipase of R. MEIHEI. Desirable promotors are the TAKA amylase of A. ORIZE, and the thing of GluA of A. 
AWAMUSHI. 

Furthermore, this cloning medium may also contain the gene of the product which complements the deficit of a 
selective marker, for example, this host cell, or the gene of the product which gives antibiotic resistance. There 
are hygromycin, FIREO mycin (phleomycin), and a buster (basta) in an antibiotic useful to selection of an 
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Aspergillus.' argB which carries out the code of the enzyme which participates in the biosynthesis of a pyrG; 
arginine which otherwise carries out the code of the enzyme which participates in use of an acetamide to the 
example of the selective marker used for an Aspergillus, and which carries out the code of the enzyme which 
participates in the biosynthesis of an amdS; uridine; sC, ****** which carry but the code of the enzyme which 
participates in the anabolic pathway of the niaD; and the sulfate which carry out the code of the enzyme which 
participates in the anabolic pathway of a nitrate. Furthermore, you may choose by joint transformation (co- 
transformation), namely, a transformation is carried out by the mixed liquor of two vectors, and selection is 
performed only to one vector among those. 

The approach of inserting them in the approach of connecting each of the element of the DNA construct of this 
invention, a promotor, a terminator, and others and a suitable cloning medium including information required for a 
duplicate is common knowledge at this industry (Sambrook et al., 1989). 

The culture medium used in order to cultivate the host cell of this invention may be the suitable usual culture 
medium of arbitration, and can be prepared according to the principle of the conventional technique. Other mineral 
salt is preferably included in this culture medium at a carbon source and a nitrogen source, and a list. Suitable 
culture medium, for example, the minimal medium, or a complex medium can also be prepared according to the 
presentations (The Catalogue of Strains, American Type Culture Collection, Rockville, MD, USA1970, etc.) which 
receive from a company or are released. 

In many cases, it will depend for pH suitable for fermentation on factors, such as a property of the host cell to be 
used, a presentation of a growth medium, and the stability of the target polypeptide. Therefore, in pH of arbitration, 
although the host cell of this invention may be cultivated using the fermentation process of arbitration, in pH which 
the acidity of this host cell and/or neutral protease activity are essentially lost, or falls intentionally at least, 
fermenting is advantageous. Although aspartic protease activity may be abolished by raising pH of fermentation 
like the publication of WO 90/00192, there is no advantageous effectiveness to the yield of the protein of choice 
obtained from the host cell cultivated in alkaline pH range. 

The activity of acid protease, for example, aspartic protease, and a serine protease falls, or is checked, and the 
activity of a neutral protease falls or will be checked, when pH range is still higher than 7, when pH of a 
fermentation process is within the limits of 5-11, for example, within the limits of 6-10.5, 7-10, or 8-9.5. 
There are a glucanase, a phytase, and protein disulfide isomerase in the example of the enzyme fermented and 
produced under alkali conditions. 

However, under alkaline pH conditions, by the host cell which is not embellished, alkaline protease activity is 
maintained, consequently disassembly of the purpose polypeptide product will break out potentially. Therefore, it is 
especially advantageous to inactivate the gene which carries out the code of the alkaline protease in such a case. 
Since acidity, neutrality, and alkaline protease activity level change for every cell strain, in a certain host cell, 
especially inactivation of the alkaline protease gene of this invention is advantageous. For example, the alkaline 
protease activity level of A. ORIZE is higher than the thing of A. nigre. 

The protein to wish to have is collected from culture medium according to the usual protein isolating method and a 
usual purification method after culture. Chromatography methods, such as precipitating the protein component of 
culture medium and an ion exchange chromatography, gel filtration chromatography, and affinity chromatography, 
are contained in the established purification approach by salts, such as separating a cell from culture medium by 
centrifugal or filtration, and an ammonium sulfate. 
"Product" 

It is good at the eukaryote nature, the bacterial protein, or the peptide of arbitration, the end product, i.e., the 
different-species nature protein, of the hope discovered by the host cell of this invention, 
about the regulatory sequence of a proper required for the manifestation of the proper protein embellished with 
the text so that the array of the protein or the polypeptide which is not peculiar to a host cell as for "different- 
species nature protein", and a proper might be changed, or proper protein, for example, a promotor, and a 
ribosome bond part — etc. — as a result of operating it or operating a host cell by recombinant DNA technology, 
the proper protein from which the amount of manifestations changed is meant. 

The peptide with which this product has therapy activity with a more specific operation gestalt or protein, for 
example, hormone, especially an insulin, a growth hormone, glucagon or somatostatin; interleukin, an interferon; 
hematopoietic cell growth factor especially a platelet derived growth factor (PDGF), erythropoietin (EPO), or 
thrombopoietin (TPO); they are protease especially factor VII, factor VIII, urokinase, chymosin, or organization 
plasminogen activator; or serum albumin. 
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With anothfer desirable operation gestalt, this product is the enzyme of a fungus or the bacteria origin. 
Preferably said enzyme A glycosidase enzyme, for example, an amylase, Especially, alpha-amylase (EC 3.2.1.1) or 
beta-amylase (EC 3.2.1.2); Glucan 1, 4-alpha-glucosidase (EC.3.2.1.3), a cellulase, especially endo-1,4-beta- 
glucanase (EC.3.2.1.4) — or — and -1 and 3(4)-beta-glucanase (EC 3.2.1.6); xylanase — Especially End -1, 4- 
beta-xylanase (EC 3.2.1.8), or xylan - and -1, 3-beta-xylosidase (EC 3.2.1.32); polygalacturonase (EC 3.2.1.15); 
glucosidase, Especially, alpha-glucosidase (EC 3.2.1.20) or beta-glucosidase (EC 3.2.1.21); Galactosidase, Especially 
Alpha-galactosidase (EC 3.2.1.22) or beta-galactosidase (EC 3.2.1.23); and a glucanase, Especially An end -1, a 3- 
beta-glucanase (EC 3.2.1.39), And -1, a 3-alpha-glucanase (EC 3.2.1.59) and -1, a 2-beta-glucanase (EC 3.2.1.71), 
Or they are an end -1, 6-beta-glucanase (EC 3.2.1.75); and a cellulose -1, and 4-beta-cello BIOSHIDAZE (EC 
3.2.1.91). 

With another desirable operation gestalt, said enzyme is a lipolytic enzyme especially lipase, esterase, 
phospholipase, or the lysophospholipase. 

With another desirable operation gestalt, said enzyme is a phytase especially 3-phytase (EC3. 1.3.8), or the 6- 
phytase (EC3.1 .3.26). 

With another desirable operation gestalt, said enzyme is protease. 

With another desirable operation gestalt, said enzyme is a laccase, a pectinase, KUCHINAZE, or oxidoreductase, 
for example, a peroxidase. 

another desirable operation gestalt — this product — a hybrid polypeptide — they are the prochymosin and a 
protrypsin Mr. protease preferably. 

Since a METARO protease and alkaline protease activity suffer a loss, the protein obtained as precursor protein, 
for example, zymogen, hybrid protein, a pro array, or a pre pro array or the protein of the immature mold of other 
arbitration is sufficient as this different-species nature protein discovered by this host cell. 

Example It refers to the following examples and this invention is explained further. These examples do not limit the 

range of this invention. 

An ingredient and an approach "strain" 

Aspergillus oryzae IF04177: Available from Institute for Fermentation, Osaka (Institute for Fermention) (2-17-15, 
Jusohommachi, Yodogawa-ku, Osaka-shi). 

Fusarium oxy-SUPORAMU DSM 2672: Finishing [ Deutsche Sammlung von Microorganismen und Zellkulturen Gmb 
H / (Mascheroder Weg 1b, DE-3300 Braunschweig, Germany) / (DSM) / deposition June 6, 1983 ] according to a 
swine plague treaty. 

HowB101: Creation of this stock is indicated by the example 1. 
JaL125 : Creation of this stock is indicated by the example 1. 
JaL151 : Creation of this stock is indicated by the example 1. 
JaL228 : Creation of this stock is indicated by the example 1. 
"Gene" 

alp : This gene carries out the code; of the alkaline protease shown in the array number 3. 
Npl : This gene carries out the code of the neutral METARO protease I shown in the array number 2. 
pyrG: This gene carries out the code of the enzyme and orotidine-5'-phosphoric-acid decarboxylase which 
participate in a uridine biosynthesis. 

p45 : This gene carries out the code of the neutral METARO protease I shown in the array number 1. 

"Plasmid" <BR> pS02 : This preparation is indicated by the example 1. 

pS05 : This preparation is indicated by the example 1. 

pSRe403: This preparation is indicated by the example 1. 

pSRe403 deltaSacII: This preparation is indicated by the example 1. 

pJaL173: This preparation is indicated by the example 1. 

pJaL212: This preparation is indicated by the example 1. 

pJaL335: This preparation is indicated by the example 1. 

pJaL389: This preparation is indicated by the example 1. 

pJaL399: This preparation is indicated by the example 1. 

pToC65: This preparation is indicated by EP531 372B. 

pToC68: This preparation is indicated by WO 91/17243. 

pToC90: It is the subclone (Corrick et al., 1987, and GENE 53:63-71) of p3SR2 which contains the amdS gene of 
an Aspergillus NIDEYU lance as a Xbal fragment of 2.7kbs on the pUC19 vector (Yannisch-Perron et al., 1985, and 
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GENE 33:103-119), and this preparation is indicated by WO 91/17243. 
pDM1 15 : This preparation is indicated by the example 1. 
pMT1303 : This preparation is indicated by the example 2. 
pMT1305 : This preparation is indicated by the example 2. 
pMT1329 : This preparation is indicated by the example 2. 
pMT1330 : This preparation is indicated by the example 2. 
pMT1332 : This preparation is indicated by the example 2. 
pMT1335 : This preparation is indicated by the example 2. 
"The activity measurement method of protease" 

METARO protease activity is 0.1 M Tris and 2mM beforehand. In CaCI2 and pH7, after mixing with a trypsin for 30 
to 60 minutes at 25 degrees C, it measures as reduction of the trypsin activity (in the range where pH is lower, the 
buffer solution which consists of a 100mM borate, 10mM DMG, and 2mM CaCI2 is used). Trypsin activity was 
measured on the microtiter plate. Sample 100ml is mixed to a 100ml L-BAPNA substrate (what diluted the 
preservation liquid (Sigma Aldrich Corp., St.LouisMO, USA) of 87mg/[ml DMSO] with the buffer solution 50 times), 
and the absorbance of 405nm is measured by Thermonlax microplate reader (Molecular Devices Corp., Sunnyvale 
CA, USA). 

Alkaline protease activity is measured at 25 degrees C in 1ml (20 mM Tris-HCI) of reaction mixture using 
synthetic substrate N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide (Sigma Aldrich Corp.) 1mM. Isolation of para 
nitroaniline is measured by 410nm (85 Ramesh, MV, et al., Infection and Immunity62:79- 1994). 
Example 1 "the genome deficit of the alkaline protease (alp) gene of Aspergillus oryzae, and the neutral METARO 
protease I (Npl) gene of Aspergillus oryzae" 

A. Use the pyrG gene of A. ORIZE as a selective marker in the pyrG-stock of ORIZE. A single step gene 
substitution method is performed twice continuously. An alp gene and a Npl gene Deletion is carried out 
respectively (). [ Miller, B.L, ] [ et ] al., 1985, and Mol.and Cell.Biol.5:1 714—1 721 and and May and G.in Applied 
Molecular Genetics of Filamentous Fungi, pp.1-25.J.R.Kinghorn and G.Thrner, eds.;Blackie Academic and 
Professional, 1 992. 

"A. cloning of the pyrG gene of ORIZE" 

A. The pyrG gene of nigre was made to hybridize and the pyrG gene of A. ORIZE was cloned (van Hartingsveldt, 
W., etaL, 1987, Mol.Gen.Genet.206:71-75). the lambda phage library created from DNA of A. ORIZE IF04177 which 
carried out partial cutting by Sau3A — 1 kb of the pyrG gene origin of A. nigre a DNA fragment — a probe — 
carrying out — low — it screened under the stringent condition. Subcloning of the DNA of one electropositive 
clone was carried out to pUC1 18 vector. A. It was ** carried out of said pyrG gene being contained in the made 
plasmid pS02 from the complement to the pyrG variant of nigre. 
"Creation of the pyrG plasmid pJaL335" 

A. The 431 bp fragment located in upper 479 nucleotide of the five prime end of the pyrG coding sequence of 

ORIZE was amplified by PCR using the following two primers. 

Primer A: 5'-GGAGGAAGATCTCTCTGGTAGTCTTCGATCTC-3' (array number 4) 

Primer B: 5-GGAGGAGAATTCAAGCTTCTTCTACATCACAGTTTGAAAGC-3' (array number) 

5) 

An underline field shows the array which exists in 5' field of the pyrG gene of A. ORIZE. The limit part was inserted 
in the five prime end part of each primer. In Primer A, Primer B includes an EcoRI part for a Bglll part next to a 
HindlH limit part. 

The plasmid pS02 was used as mold of an PCR reaction, a reaction condition — the inside of 100micro (50mM 
KCI, 10 mM Tris-HCI, pH 8.0, 1.5mM MgCI2) of reaction buffer solutions I — Taq polymerase 2.5 unit, pS02 
1O00ng, and every — dNTP 250nM and said each primer 10pmol were contained. 

Using Perkin-Elmer Centus DNA Thermal 480, a magnification reaction makes 1 cycle for [ 94 degrees-C ] 1 
minute, for [ 55 degrees-C ] 30 seconds, and for [ 72 degrees-C ] 1 minute after a reaction for 94-degree-C 3 
minutes, and is 25 cycle ******. By this PCR, the single DNA fragment of die-length 430bp generated. After BgHI 
and EcoRI cut this fragment, it dissociated and refined by gel electrophoresis, it cloned to the BgHI/EcoRI part of 
a plasmid pS02, and the plasmid pJaL335 was created. Therefore, pJaL335 has the pyrG gene pinched by two 
431 bp fragments. Drawing 1 shows the creation process of pJaL335. 
"Creation of the pyrG deficit plasmid pS05" 

After cutting the plasmid pS02 by Nhel and removing the coding sequence of about 1.1 kbs of a pyrG gene, it re- 
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conhected'and the pyrG deficit plasmid pS05 was created. The furan king array of one kb each by the side of 5 
'the side and 3' of a pyrG gene remains in this. This creation is shown in drawing 2 . 
"A. creation of the pyrG-stock HowB101 of ORIZE" 

The transformation of A. ORIZE IF04177 was carried out with the 2.2kbHindIII fragment including 5 'side and 3' 
side furan king array of the pyrG gene of A. ORIZE acquired from pS05. In order to choose a pyrG variant, the 
transformant was chosen by the phenotype of 5-fluoro orotic-acid resistance. It turned out that one variant 
HowB101 has the deficit expected from the locus of pyrG of A. ORIZE by the Southern analysis. Since HowB101 
is a uridine dependency, the stock in which the transformation was carried out by the wild type pyrG gene can be 
chosen by the growth ability under uridine nonexistence. 
"Creation of the alp genetic defect plasmid pJaL212" 

The genomic DNA library was created from DNA of A. ORIZE IF04177 which carried out partial cutting by Sau3A. 
These fragments were connected with pUC19 cut by BamHI. A. With the complementary degeneracy 
oligonucleotide probe, this library was screened in the known protein array fragment of the alkaline protease of 
ORIZE. Consequently, the plasmid pSRe403 containing the Sau3A fragment of 3.9kb was obtained. 
After cutting pSRe403 by SacII, the plasmid from which about 1 kb fragment of an alp gene was removed was 
made by re-connecting. This was set to pSRe403deltaSacII. 

Hindlll cut pSRe403deltaSacII partially and this end was graduated by the Klenow polymerase. Then, this was re- 
connected and the Hindlll part within pUC19 array was removed. The made plasmid was set to pJaL173. 
pS02 was cut by Hindlll and the 3.8kb fragment containing a pyrG gene was obtained. This fragment was inserted 
in the Hindlll part of pJaL173, and the plasmid pJaL212 was made. In this plasmid, the pyrG gene Hindlll fragment 
is respectively inserted into 5' of an alp gene, and 3' array on that upstream and lower stream of a river. 
"A. creation of the alp-stock JaL125 of ORIZE" 

With the SacI/SphI fragment of 6.8kbs obtained from pJaL212, the transformation of HowB101 was carried out by 

the standard approach. This fragment consists of 3' terminator 1.5kb of promotor 1.5kb of alp, a pyrG gene, and an 

alp gene. This transformant was chosen by the growth ability under uridine nonexistence. 

The radioactive indicator of the Pstl/SacII fragment of 599bp(s) containing an alp gene part obtained from 

pJaL173 was carried out, Southern blotting was performed by having made this into the probe, and these 

transformants were analyzed. With the wild type, the PstI band of 1.0kbs chose the transformant by shifting to 

1.9kb on the stock which has the deficit of an alp gene. Such four transformants were identified and one of pieces 

of this was set to JaL1 25. 

"A. cloning of the Npl gene of ORIZE" 

The cosmid library of A. ORIZE was created using SuperCosI Cosmid Vector Kit (Stratagene, Inc., La Jolla, CA, 
USA) as the description. 

A. The genomic DNA of ORIZE IF041 77 was prepared from the protoplast isolated by the standard approach 
(Christensen, T., et al„ 1988, Biotechnology 6:1419-1422). After isolating, by Labufuge T (Heto), the at-long- 
intervals alignment was carried out by 2500rpm for 5 minutes, and the protoplast was settled. This pellet was **** 
(ed) in the buffer solution (10mM NaCI, 20 mM Tris-HCI, pH 8.0, 1mM EDTA), and this was processed by the 
100microg [/ml ] protease K and 0.5% SDS. This process for DNA preparation and all the following processes were 
performed according to the recommended practice of SuperCosI Cosmid Vector Kit. 

Electrophoresis was performed using the gel equipment (BioRad, Hercules, CA, USA) of CHEF, and the size of 
genomic DNA was analyzed. Simply, it carried out on condition that 200 volts and a 10 to 50-second pulse for 20 
hours using agarose gel 1%. When ECHIJIN star's picture dyeing of the gel was carried out and a photograph was 
taken under UV irradiation, die length was accepted for DNA of the range of 50 to 100 or more kbs. Partial cutting 
of this DNA was carried out by Sau3A. The size of the obtained DNA fragment was the range from CHEF gel 
analysis to 20 to 50kbs. 

PAKKEJINGU [ the SuperCosI vector was prepared and connected from the band formed in cesium chloride 
inclination, and ] according to the approach of said kit. After determining the potency of this library, transfection of 
all the PAKKEJINGU mixed liquor obtained from one connection and PAKKEJINGU was carried out to host cell 
XU-BlueMR of said kit. This was wound around LB plate containing SOmicrog [/ml ] ampicillin. About 3800 colonies 
were obtained. When the cosmid prepared from ten colonies was analyzed, the insertion sequence of the size 
expected from the all was accepted. The colony was taken up according to the individual, the microtiter plate of 96 
wells containing LB (100microg [/ml ] ampicillin content) of 100microper well I was inoculated, and this was 
cultivated at 37 degrees C overnight. 50% glycerol 100microl — each — in addition to the well, all libraries were 
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frozen at -80 degrees C. 3822 colonies were saved in all. It means that, as for this, the genome of A. ORIZE was 
amplified about 4.4 times. 

"Preparation of the probe of p45 METARO protease of fusarium oxy-SUPORAMU" 

Cloning of the p45 METARO protease gene of fusarium oxy-SUPORAMU was carried out as indicated by WO 
95/30757 (Novo Nordisk Bioteck, Inc., and published16 November 1995). 

One clone chosen from the cDNA library was set to pDM1 15. pDM1 15 prepared the probe from this plasmid 
including the cDNA fragment of 1.76kbs which carry out the code of the p45 gene part of F. oxy-SUPORAMU. This 
plasmid was cut by Sail and this fragment was separated by agarose gel 1%. The DNA fragment was extracted from 
the observed 1.5kb band. The indicator of this fragment was carried out by 32 P-dATP using the random primer, 
and it was used as a probe for the Southern analysis and screening of A. ORIZE cosmid library of this. 
"A. screening of an ORIZE library" 

F. With p45 probe of oxy-SUPORAMU, in order to screen A. ORIZE cosmid library, on LB plate (100microg [/ml ] 
ampicillin content), 96 well, the instrument of 6 train 8 piri for plates was used, and the freezing colony according 
to individual of this library was inoculated. All plates including all the colonies of a library were cultivated at 37 
degrees C overnight. The sterilization filter paper (Whatman 540) turned off in the magnitude of a plate was carried 
on the colony, and it cultivated at 37 degrees C for further 2 hours. By 0.5MNaOH, for 5 minutes, it washed by 0.5 
M Tris-HCI (pH.4) to the degree, and 2x SSC washed the next day and its filter paper for 5 minutes at the last 
twice for 5 minutes. This filter paper was attached to ethanol and dried in air. 

This filter paper was hybridized using 32P indicator DNA fragment of 1.5kbs obtained from pDM1 15. Hybridization 
was performed for 65-degree-C 16 hours in the hybridization buffer solution (10 x Denhart's soluton, 5x SSC, 
0.02M EDTA, 1% SDS, 0.15mg/ml polyA-RNA & 0.05mg/ml yeast RNA). After hybridization, this filter paper was 
washed twice at 2x SSC, 0.1%SDS, and 65 degrees C, and was exposed on X-line film. Three colonies hybridized to 
this probe (three E8, 3C1, 2 A5). 
"The property of said cosmid clone" 

From restriction enzyme analysis, two insertion sequences originating in the same field of the genome of A. ORIZE 
were included in three E8 and 3C1 among said three cosmid clones. Cosmid DNA 3microg was cut by EcoRI, and 
fractionation was carried out by agarose gel electrophoresis. The DNA was imprinted to the Immobilon-N millipore 
filter (Millipore), and was hybridized using pDM1 15 probe which carried out the radioactive indicator to it. 
Consequently, the EcoRI fragment of 4kb hybridized in both the cosmid clone. The EcoRI fragment of these 4kbs 
was analyzed further. 

"Creation of the Npl deficit plasmid pJaL399" 

The plasmid pToC65 currently indicated by EP531 372 was cut by Sad, and in order to remove the phosphoric- 
acid radical of a five prime end, by the bacterial alkaline phosphatase (Boehringer Mannheim), the phenol extract 
was processed and carried out and it precipitated. The Sad fragment of 5.5kbs containing the Npl gene of A. 
ORIZE obtained from the cosmid clone three E8 was isolated and refined by gel electrophoresis. The two 
aforementioned fragments were mixed and connected. After carrying out the transformation of the Escherichia coli 
by this, restriction enzyme analysis of the prepared plasmid was performed and the Escherichia coli colony which 
has a suitable plasmid was identified. The obtained plasmid was set to pJaL389. Np of the DNA array analysis of 
this subclone part to A. ORIZE — it was and existence of the coding region of a gene was checked. 
The plasmid pJaL389 was cut by Ball and the .1.1 kb fragment inside: a Npl gene was removed. 
The Klenow polymerase processing of the remaining 7.1 kb fragments was carried out, the end was graduated, and 
it dissociated and refined by gel electrophoresis. Next, bacterial alkaline-phosphatase processing of this DNA 
fragment was carried out, and the phenol extract was carried out and it precipitated. The plasmid pJaL335 was cut 
by HindlH and the 3.5kb fragment containing the pyrG gene of A. ORIZE was obtained. The two aforementioned 
fragments were mixed and connected. After carrying out the transformation of the Escherichia coli by this, 
restriction enzyme analysis of the prepared plasmid was performed and the Escherichia coli colony which has a 
suitable plasmid was identified. Creation of this plasmid pJaL399 is shown in drawing 4 . 

Therefore, a plasmid pJaL399 permutes the Ball fragment of 1.1 kbs inside the Npl gene in pToC65 vector in the 
3.5kbDNA fragment which carries out the code of the pyrG gene of A. ORIZE. 
"A. isolation of the pyrG-stock JaL151 of ORIZE" 

A. The alp-stock Jal_125 of ORIZE was screened and the pyrG variant which became 5-fluoro orotic-acid 
resistance spontaneously was identified. This one stock JaL151 checked that they were alp- and pyrG-. Like 
HowB101, since JaL151 is a uridine dependency, it can choose the stock in which the transformation was carried 
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out by the Wild type pyrG gene by the growth ability under uridine nonexistence. 
"A. creation of the Npl-stock JaL228 of ORIZE" 

By the standard approach, the transformation of JaL151 was carried out with the SacI fragment of 7.9kbs of 
pJaL399. This transformant was chosen by the growth ability under uridine nonexistence. After choosing again, 
Chromosome DNA was prepared from the 12 transformant. What cut DNA of each transformant by Ball was 
analyzed by Southern blotting by using as a probe what carried out 32P indicator of the SacI fragment of 5.5kbs 
containing a Npl gene obtained from pJaL389. The target stock was identified when the mobility of that the band 
of the BgH fragment of 1.1 kb does not appear after hybridization (destruction of a Npl gene is meant), 5', and 3' 
furan king array changed. One stock in these transformants was set to JaL228. 
Example 2 "C. cloning of the lipase B of ANTAKUCHIKA" 

Partial cutting of the genome of Candida ANTAKUCHIKA was carried out by Sau3A, and the genomic library was 
prepared using pBR322. The duplicate filter was screened by two oligonucleotide probes designed from the N- 
terminal-amino-acid array of CLB (C. antarctica lipase B), and NOR929 (array number 4) and NOR930 (array 
number 5) ( drawing 5 ). Eight colonies were identified. Duplication of an insertion sequence was accepted from 
plasmid analysis. 7. The plasmid pMT1303 including the insertion sequence of 8kb was analyzed further. The 
plasmid pMT1305 which has the insertion sequence of 2.1 kb except for a Sail fragment from there was created 
( drawing 6 ). It checked that determined the array of pMT1305 and the code of the CLB was carried out by 
making NOR929 into a primer. Using Promega Erase-a-Base system (Promega Corp., Madison WI, USA), the 
continuous deletion array was created from pMT1305, and the gene sequence of the overall length of both strands 
was determined. The coding sequence is shown in the array number 6. 
" — partial — creation'' of the plasmid pMT1 329 containing CLB 

The Sall/HindlH fragment of 788bp(s) which carry out the code of the amino terminal array of CLB was isolated 
from pMT1305. Two Hindlll/BanI fragments of smallness fragment 170bp and the Bani/Sau3A fragment (the Sau3A 
end was graduated) of 204bp(s) were isolated from this fragment. These two fragments were cloned to plasmid 
pIC19R cut by EcoRV/Hindlll. By this, in the location of 9bp next door of the initiation codon of CLB, Sau3A and 
EcoRV which were graduated connected and it became a Bgll part. This plasmid was set to pMT1329 ( drawing 7 ). 

" — partial — creation" of the plasmid pMT1332 containing CLB 

The HindM/Xmnl fragment of 670bp(s) which carry out the code of the C terminal array of CLB was isolated from 
pMT1305, and it cloned to the plasmid pIC7 cut by Hindlll/Nrul. This was set to pMT1330. The Hindlll/Narl 
fragment of 3.0kbs from pMT1329 and the Hindlll/Clal fragment of 0.7kbs from pMT1330 were connected, and the 
plasmid pMT1332 in which the perfect gene of CLB was made to form was created ( drawing 8 ). 
"Creation of the CLB manifestation plasmid pMT1335" 

The clb gene was made to discover in an ASUPERUGIRASU group using an expression vector pToC68. The 
BclI/BglH fragment of 1 kb from pMT1332 was inserted in pToC68 cut by BamHI, and pMT1335 was created 
* ( drawing 9 ). The plasmid pMT1335 was created as a vector for making the lipase B of C. ANTAKUCHIKA discover 
in a fungus. 

"A. a manifestation of the lipase B of C. ANTAKUCHIKA in an ORIZE stock" 

By two plasmids, pMT1335 and pToC90, joint transformation of the A. ORIZE stocks IF04177 and JaL228 was 
carried out respectively. ■ 

The transformant was chosen with the proliferation potential in the inside of the minimal medium of 10mM 
acetamide content, and the transformant which contained pMT1335 by the productivity of CLB was chosen 
further. A. One piece was respectively chosen from the transformant of the wild strain IF04177 of ORIZE and alp-, 
and the Npl-stock JaL228, and tank fermentation was carried out for 93 hours. The conidium was inoculated into 
the Keiler fermenter (2L) containing the mixed liquor of 20% maltose liquid and 8% urea of 1.2L The mixed liquor of 
maltose liquid and 8% urea was supplied continuously 20%. The phosphoric acid required in order to maintain pH to 
7 was added. 

In following Table 1, the yield of the CLB activity in JaL228 and the yield in IF04177 were measured. One lipase 
unit (LU) is defined as the amount of enzymes required in order to separate the butyl acid of Imicromol in 1 
minute after the tributyrin by the bottom of pH7.0 and 30-degree C conditions here. When it turns out many [ as 
the volume of IF04177 / the volume in JaL228 / 1.8 times ] and deletion of an alp gene and the Npl gene was 
carried out from this table, it was proved that the stability of the protein which is easy to be cut in such protease 
activity can be raised intentionally. 
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The' C LB vblume by IF04177 and JaL228 after table 193-hour tank fermentation 



fa! 


IF04177(LU/g) 


JaL228(LU/g) 


93 


575 


1041 
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( 1 ) -ttfll* : 

(ii) mw<D%fo : ®mtem±mm&±tf* >'*?%£.m*m 

. (iii ) ia?ij©tfc : 6 

( 2 ) ib?ij#^ i <omm : 

( i ) I2?'m& : 

(A) :g£ : 2052^g*t 

(B) I : 6ii 

(C) X F 7 > F : l.^fll 

(D) b S?- : if £S 
(ii) : ¥ J J* DNA 
(vi) sgaf : 

(A) _E$9 : Fusarium oxysporum 

( B ) W : DSM2672 

(C).%m& : P45 . 
(ix) #m : 

(A) : mat K 

( B ) &uf : 785. . 2049 
(ix) #M : 

(A) : sig K 

( B ) ftg : 55. .784 
(ix) #^ : 

(A) : ' * > h o > 

( B ) &g : 364. . 415 

(ix) ft* : . 
(A) : 4 y h o y 

( B ) &g : 802.. 854 
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(A) : y h a > 

(B) tell : 1821. .1868 
(xi) IE?lJfS^ : E5"J#f- 1 : 



ATGCCTTTCT CCGACTCTCT CCTCCTCATC 


GGCCTATCCA 


GCCTCGCTCG 


TGCTCATCCC 


60 


AGCACAAGGC CTCCTAATCC TTCACCGCTG 


AGCAAGCGTG 


GCCTCGACCT 


GGAAGCTTTT 


120 


AAGCTTCCTC CCATGGCCGA GTACGTTOCT 


CAGGACGAGG 


TTCCTGATGA 


TGTCAGTGCC 


180 


AAGGTCGTCA CCAAGCGCGC TGATTACACC 


GAGACTGCCA 


AGGACTTGGT 


TAAGTCGACT 


240 


TTCCCCAAGG CTACTTTCCG TATGGTCACG 


GATCACTATG 

V AAA X^ A AV A A A A V 


TTGGTAGCAA 

X- A W X J. IV A XX X 


CGGAATTGCG 

V* X Ex A Xv JL \J V 


300 

\W 


CATGTAAACT TTAAGCAGAC TGTCAACGGT 

X^A A A W A i AA AA *v A * * A JU 4 W X/ 4 A V a AV A W A X^ A IV V_p V A 


ATTGATATCG 


ACAATGCTGA 

1 AWi Xx A X V X. X#X • 


TTTCAACGTC 

AAA XV4 xi X^^ W A X»# 


360 

u 


AACGTGGGTA TTCTCAAGAC TTTGGGGAGT 


TTGGAATGTG 


CTGACATGGA 

V A Vil VI AX W » X 


TACAGATTGG 

A x A XV A A W ill A- \J 


420 

A £J X/ 


CGCTGACGGC GAGGTCTTCT CCTACGGAAA 

vvvl UJlvUU V \J4XUVXVX 1 V X VvlltvUUIUUl 


CAGCTTCTAC 

VXlvPVX L V/l.lV 


GAGGGCAAGA 

Vixivvvv.uivi 1 


TTCCCGGTCC 

A I. WW V X VV 


480 

i V V 


TCTTACCAAG CGTGACGAGA AAGACCCCGT 


CGACGCTCTC 


AAGGACACCG 


TTGATGTTCT 

A A VJllx V A A V J 


540 

vTv 


TTCTCTCCCC GTTGAGGCTG ACAAGGCCAA 


GGCTGAGAAG 


AAGAGCAAGA 


ACX^ACTACAC 

XIV VII V X I IVi IV 


600 


CTTCACTGGT ACCAAGGGTA CCGTCAGCAA 

VAX VI IV X vv 1 I IVWi IX IV VV iJl WVJ 1 VilV Vi IX 1 


GCCCGAGGCT 

vvvvuiiu y vi 


AAGCTCACCT 

i Li 1VIV 1 VI IV V X 


ACCTTGTTGA 

X 1VV X X V A AVJX1 


660 


TGAGAACAAG GAGCTCAAGC TCACATGGAG 

A XV A A V 4 AJ XXSA 11 AX/ V 1 IV XV A. li A w XV A XVI lvl A A V* \J t A v> 


AGTTGAGACT 

i*VJ X X 1 1 vi fcV L 


GATATTGTTG 

UilXill XVX XV 


ACAACTGGCT 

i IViUiV/ X W V X 


720 


GTTGACTTAT GTCAATGCTG OCAAGACTGA 


TGAGGTTGTT 

A W X X V*r %^ A. A v7 X. X 


GffFOTGTTG 

\* w X> X# A X X* A A v 


ACTACGTCAA 

A A XV A lAVv A XV A AA A 


780 

■ XV Xr 


TGAGGCGACA TACAAGGTCT AGTACGTATT 


TCCATAAATT 

A. XV XV i Al 1 Li XX IA 1 


GACGATTGGG 

W A xxVXJx LI A V V VV 


AAAGAATTGA 

X AA AA A V i Li A A 1 vil 


840 

XV A V 


CCGTTGTATT ATAGTCCTTG GGGTGTCAAT 

V * A V^ JL. ± + +. A iA A i A A X^ XV «A A VT *V XJ A X# JL X* A -A4 A A 


GATCCCTCCA 

v a x x xv xvxv a xv xy A X 


AGGGATCTCG 

4 A v vi I A XV A W 


CTCCACTGTT 

XV A XVXV A A *w A- x* A A 


900 

CV W X/ 


GAGAACCCCT GGAATCTCGC GGCCTCCGAG 

V A m v» (AiAV VVV A V V i &A A A XV ^A vv XV V/ W/X> i. VV vl 4 V 


TTCAOCTGGC 

X X VJ 1W X V# \* w 


TCAGCGACGG 


CTCAAACAAC 

V X VI XX XX XVX XX JV 


960 


TACACCACAA CXXXJCGGGAA CAATGGAATT 


GCACAGGTGA 


ATCCTTCAGG 

ixAvvA 1 vilyy 


GGGCTXACG 

VJ W V A VvJlvU 


1020 


TATCTGAACA ATTACCGTCC TGATAGCOCG 


TCGCTGAAGT 


TCGAGTATGA 


HACTXACC 


1080 


AGCACCACTA CACCCACCAC CTACCGCGAT 


GCTTCCATCG 


CTCAGCTTTT 


CTACACAGCC 


1140 


AACAAGTACC ACGACCTCCT CTACCnCIT 


GGCTTTACCC 


AACAGGCTGG 


TAACTTOCAG 


1200 


ACCAACAACA ATGGCCAGGG TGGTGTAGGA 


AACGATATGG 


TTA'TCCTCAA 


CGCTCAGGAC 


1260 


GGAAGCGGCA CCAACAACGC CAACTTCGCT 


ACACIXGCTG 


ACGGTCAGCC 


CGGCCGCATG 


1320 


CGAATGTATC TCTGGACATA CAGCACAOCC 


CAGCGTGACT 


GCAGTTTCGA 


CGCTGGCGTT 


1380 
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GTTATCCACG AGTACACTCA CCCTCTCTCC AACCCTCTCA CACGTGGCCC TGCCAACTCG 
GGTTGTCTTC CCGGTGGTGA ATCCGGTGGC ATGGGTGAGG GCTGGGGTGA CTTCATGGCT 
ACTGCCATTC ACATCCAATC CAAGGATACC CGCGCTAGCA ACAAGGTCAT GGGTGACTGG 
GTGTACAACA ACGCAGCTGG TATCCGAGCT TATCCTTACA GTACAAGCCT TACCACTAAC 
CCTTACACTT ACAAGAGTGT TAACAGTCTC AGTGGAGTCC ATGCTATTGG TACTTACTGG 
GCIACTGTTC TGTATGAGGT TATGTGGAAC CTCATCGACA AGCATGGGAA GAATGATGCG 
GATGAGCCCA AATTCAACAA CGGCGTTCCT ACAGATGGCA AATATCTTGC TATGAAGTTA 
GTAGTGGATG GCATGTCGCT GTAAGTTGTC CCTTGGATTT GTAGGAGTTC TTATCTAACG 
TTTAATAGGC AACCTTGCAA CCCCAACATG GTCCAGGCCC GAGACGCCAT CATCGACGCC 
GACACCGCTC TTACCAAGGG AGCTAACAAG TGCGAGATCT GGAAGGGCTT TGCCAAGCGT 
GGTCTTGGAA CTGGTGCCAA GTATAGTGCT TCCAGCCGTA CTGAGAGCTT TGCTCTTCCT 
TCTGGATGTT AA 

( 2 ) @2?'J§^- 2 ©fiffB : 
( i ) E?iJ#& : 

(A) S£ : 2968^g*f 

(B) m : mm 

( C ) X h 5 y K : 1 *m 
( D) h n if - : \M.m. 
(ii) ft^M : >f J ADNA 

(vi) mm : 

(A) _fe$J : Aspergillus oryzae 
( B ) W : IF04177 

(C) : Npl 

cix) mm : 

. (A) : X* V > 

(B) &g : 458. .817 
(ix) : 
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( B ) : 868.. 1262 
(ix) #f§f: : 

(A) : x* V > 

( B ) : 1320. . 1870 
(ix) t&Wl : 

(A) iX + VV 

( B ) &S : 1930. . 2344 
(ix) . : 

(A) x + V > 

( B ) &g : 2404. . 2587 
(xi) EfllfEf* : ia?iJ## 2 : 



CCCCCGATTG 


GGAAGACCTT 


GAATCCAATC 


TATCGGAGAG 


CCGACGGAAC 


GGGTTTTCTT 


60 


GAACCCAATG 


TCCCAATTGC 


TTTGAGAAAA 


TGGATATTAT 


TCAATGCCCC 


TGATCATTAT 


120 


TGGCATACTC 


TTCACGGAGT 


GGTCTGCCCC 


TGGGCGATTG 


CTCCACCATG 


AGGTGCATGA 


180 


AGGTAACCCC 


GAGCTGCTAT 


AGATGAAGTG 


TGTCGGATAT 


TGCAGGAGTC 


TGAATGCGCA 


240 


GCTGATTGCC 


cxittcccac 


CATGATGAAT 


GGGACACAAT 


ATGTCTAGCT 


CCGGGTTGTC 


300 


TCGGGCCAAG 


AAGAAATGCT 


TCTTTGCGTT 


GATCCAGCGC 


GTCGAAATCT 


CCAATTGAAC 


360 


CGGTATAAAT 


AACAGCTGAG 


CGTCGCAGCA 


TTCAAGGCAG 


AACCATTCCA 


CAGATCATCT 


420 


TCTATCATTT 


GCATTGAGTC 


CAACGCCCIG 


GCAGTTCATG 


ATGCGGGGTC 


TTCTACTAGC 


480 


TGGAGCOCTT 


GGCCTACCTT 


TGGCCGTCCT 


TGCGCATCCG 


ACCCATCATG 


CACATGGACT 


540 


TCAACGTCGC 


ACAGTTGACT 


TGAACTCATT 


CCGinGCAC 


CAGGCAGCGA 


AGTATATCAA 


600 


TGCGACTGAG 


TCTTCGAGTG 


ATGTTTCATC 


TTCTTTCTCT 


COCTTCACCG 


AGCAAAGCTA 


660 


CGTGGAGACG 


GCCACTCAGC 


TCGTGAAGAA 


TATCCTGCCA 


GATGCTACCT 


TCCGTGTCGT 


720 


CAAGGATCAT 


TACATTGGTA 


GCAATGGGGT 


CGCTCATGTC 


AATTTTCGTC 


AGACGGTCCA 


780 


TGGCCTTGAC 


ATTGACAATG 


CGGACTTCAA 


TGTCAATGTA 


CGCTGCAGTC 


CACCTATACT 


840 


ATGTTCGGTG 


CTAACCACTT 


CATTTAGGTT 


GGGAAAAATG 


GAAAGATCTT 


TTCCTATGGC 


900 
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CACTCATTTT ATACGGGCAA AATCCCCGAT GCCAATCCTT TGACGAAGCG GGATTATACC 
GACCCTGTAG CGGCTCTCAG AGGAACCAAC GAAGCTTTAC AGCTTTCTAT CACTCTAGAT 
CAAGTGTCTA CTGAGGCTAC CGAGGACAAA GAGTOCTTCA ATTTCAAGGG . AGTCTCTGGC 
ACCGTTTCGG ATCCCAAGGC TCAGTTGGTC TACTTGGTAA AGGAAGATGG CAGCCTTGCT 
TTGACCTGGA AGGTGGAGAC AGATATTGAC AGCAACTGGC TGTTGACCTA CATCGATGCC 
AATACCGGCA AAGATGTCCA TGGTGTGGTT GACTACGTAG CCGAGGCAGA TTACCAAGTA 
TAGTGAGTAT TTTAAGAATG TGACTTGGAC TGTAGAATGA AGCTGACACA CCACCACAGT 
GCATGGGGTA TTAATGATCC CACGGAGGGC CCTCGCACCG TCATCAGCGA TCCATGGGAT 
TCGTCCGCAT CTGCGTTCAC CTGGATCAGT GACGGAGAAA ACAACTATAC CACAACTCGC 
GGCAACAACG GTATCGCGCA GTCGAACCCT ACCGGTGGAT CGCAGTACTT GAAGAACTAC 
CGGCCTGATA GCCOCGATTT GAAATTCCAA TACCOCTATT CGCTCAACGC CACACCCCCA 
GAGTCCTATA TTGATGCGTC TATCACTCAG CTTTTCTACA CTGCCAACAC GTACCACGAC 
CTACTCTACA CTCTGGGCTT CAACGAGGAG GCCGGTAATT TCCAGTACGA TAACAATGGA 
AAAGGAGGTG CTGGAAACGA CTACGTGATC CTCAATGCTC AGGACGGTTC TGGCAOCAAT 
AACGCCAACT TCGCTACGCC CCCGGATGGA CAGCOCGGCC GCATGCGCAT GTACATTTGG 
ACCGAGTCCC AGCCTTACCG TGACGGCTCC TTCGAGGCTG GTATTGTGAT TCACGAGTAT 
ACTCACGGTC GTATGTATCC CTTATGAACC CCAAGATAAG GCAGTCTGAA CTAACACCAT 
GGTACACAGT CTCTAACCGG CTCACTGGAG GACCTGCTAA CTCTCGCTGC TTGAATGCCC 
TTGAATCCGG CGGAATGGGT GAAGGTTGGG GAGACTTCAT GGCCACGGCA ATTCGGCTCA 
AGGCCGGCGA TACTCACTCG ACCGATTATA CCATGGGTGA ATGGGCTGCA AACAAGAAAG 
GTGGCATCCG TGCITACCCA TTCTCAACCT CCCTGGAAAC CAACCCTCTC ACCTACACCA 
GTCTCAATGA ATTGGACGAA GTGCATGCCA TCGGOGCGGT GTGGGCTAAC GTATTGTACG 
AGCTGTTGTG GAACTTGATC GATAAGCACG GCAAGAATGA CGGGCCAAAG CCCGAGTTCA 
AGGATGGAGT TCCGACTGAC GGCAAGTATC TCGCCATGAA GCTGGTGATT GATGGCATAG 
CATTGTAAGT GCCAACCTCG TTTCCTCTTT CTACCTATCG CAGGGGCTAA CCTTGACTTT 
TAGGCAACCT TGCAACCCCA ACTGTGTOCA GGCTCGCGAC GCCATCCTCG ATGCCGATAA 
GGCTCTCACC GATGGTGCTA ACAAGTGCGA GATTTGGAAG GCGTTTGCTA AGCGTGGTTT 
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960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
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2220 : 
2280 
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GGGTCAAGGC GCTGAATACC ATGCGTCTCG TCGGGTGGGC AGTGATAAGG TGCCCTCTGA 2580 

TGCTTGCTAG AGTTTGTGTA TATTCTTTCA GCTAGGTGAT TGGGGAGATC CTGTAGGCTG 2640 

ACTATAGTTT GAATTTAACA ACATTTCTTA ATTCTTACTG TCAGGTAACT TGCACTGCAC 2700 

AATAGCATGA ATAGGTTATG GCACTCTGGC CCTTATGTCG GATTTCTACA CAATGATTTG 2760 

TOCTTAAGAA ATACTATCTC AACTCATCAC CCCTCTCATC GTCCGCCGCT TCGAATTCAG 2820 

GGTCATTCTT CCCCGTCTTC CTGGCCCCCT TGGCCGTCCT GACCCTCTGC TTGCTCTCCA 2880 

TCTCCCCCTC CACCCTGATC ATAGGTCACG GTGGGCGCCG GTCCCACCAG GTGGTTGGGG 2940 

CAATAGTTGT TTATAGCACG GGGCTGCT ' 2968 

( 2 ) E*l*# 3 ©'If m : . 

c i ) mvmitk : .. 

(A) S$ : 3922^g*. 

<b) m : %n 

( C ) X h y > F : 1 # 
( D ) b $ u 9 - : 
(ii) : cDNA 

(vD mm 

(A) _fe$5 : Aspergillus oryzae 

( B ) # : A01560 

(C) : alp 

(ix) ftifc : 

(A) : jl* V > 

( B ) (fill : 2310. . 2634 
(ix) : 

(A) + - : 7 V 

( B ) &g : 2684. . 3129 
(ix) : 

(A) & : V > 
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'( B ) {__g : 3188. . 3276 
( ix) #1i : : 

(A) : jc+v> 

(B) &g : 3333. .3686 



(xi) mmz® : IE?iJ#^ 3 


* 
* 






GCATCCATAA TGAGCACACT 


TGAACCTCGC 


ATGAGTGCTC 


CATATCTTAG ATCCATTTGA 


60 


GTCACGAGCG TCGAAGCCAA 


GGCTAAAAGA 


AAAGGGACCA 


AGAGCGCCGC ATATCGGGGT 


120 


GGCTGAACAA TCGCTGCTAG 


TGTGTACACA 


GGATACATAA 


ATTAATCAAG AGCCAATGAC 


180 


GTTATCGAAG ACATGATATT 


ACTTACTTGA 


TTTGTTGCGG 


TGCTCCGACT CAACTGGATT 


240. 

* 


CAGATGGAAG GGAAGGGATT 


CTTGATCAGG 


CTCGTCCCGG 


GATGACCATT GCTCCTCTCG 


300 


AATCGAGACA ATGTTGAATG 


CCCAGGATGA 


CGATTGAGAG 


CGAGATATTA AAAAAGAGAT 


360 


TAAGGGTTGA CGATTGCCAA 


CGGAAGCCCG 


ATGGAAGAAG 


AAATGCCAAG AATTTGGCTG 


420 


CCTGGATGTT AGTGCCGTTT 


AGCCTCAGGC 


cccagctgaa 


TCCCTGCCAA TCACGAGGCA 


480 


GGGCTCACCA CCTCCAACCC 


TTACACAAGA 


CTCGCCCTCG 


CTCTTTCCTG CAGGTCCTCT 


540 


GCTTACTTTC CCCTCTTTTC 


CCTCCTGAAA 


TGCCOCGAGA 


ATGCCGTCCG GAGCTTAGGA 

111 WW X V/VU Uilv V> X lllvUil 


600 

w W W 


AAGCTACGAC GGCTTAATGT 


TCTAATTTCC 


CCCAOCGACC 


TGCCCTGGCC AGTTAGACCG 


660 


CCGGACOCAT CGAATGCAAC 


ATCACCAACA 


CTAATTTACC 

_h A Ai A _A> a _A A ■ 


TGCATCTCTG TCAGCOCACT 


720 


GGGTTTAACT AGATATGCCA 


AGGACTTGCT 


TGGCTGGTTT 


ATGCATGAAG AGAGATGGGC 


780 


ACTAGTGCGT GCGGGACCAC 


AAACCTCACC 


TGCAGAGGGC 


TCATGCACCT GAAAGACTGC 


840 


CAATGATCAT TTGACTGGTT 


AGGTCAAGGG 


GTTAGGCTTA 


GAGCCCTTTG CTAATGCCGA 


900 


TGCCGCCTCT TTGACTGCCA 


CATTTCTTGG 

wfl 1 X 1 v x X \J\J 


CTTC(XCTCT 


TGGCCCCTCC CGTCCCTTGA 


960 


TGCCAAGGGC CTTGGTGGCT 


CGGACTCCCG 


GCGGTAGGCT 


GGCCACCTAC TCATGGCGTG 


1020 


CGGAGATGGG CCATTCAGGT 


TGTGCCTAAT 


GACATACTCT 


GATGCCGACG GGAAGGCCGG 


1080 


CTGCTTGCTG GTGTCATTGG 


CTTCTCGAAT 


GACTCGGAGG 


ATTGTCGTCT TGCAGGACTT 


1140 


TTGTGTAACA ACAGGGGCCG 


ACAGTTGGCG 


TGGCTGCCGT 


GGATATGCTT TTGCTGCGAG 


1200 


CCATGGTTAT TCTGCGGAAC 


GAAACCACOC 


TCCCACCCAA 


ACAGGGCTAA TGTGCCCAGG 


1260 


TCCTGATACC ATCAGAAGAC 


CTCCAGGAGC 


ACATGCCTGT 


TCGCATAACC GTGGTGTAGC 


1320 
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ACCAGGAATT 


GCTTAGCTTA GCTTCTTCGA 


CTGGGGGGCC 


AGAAAGTGCT 


TATCGCAAAG 


ATCCCACTTC 


TTTGTGTGAT AGCCCCTOCC 


GCGGCCCTTG 


ATCAAGCCGT 


TCTCGCTCGC 


CCATACCGAA 


ACCGCGATAT TATAGGTGCA 


GATGGTTATT 


ATTCTTTTTC 


TTTTTCTTTT 


TCTTTGCTTC 


TCATGCAGCC OCATACGTTG 


CCGAATTTGG 


CTACACCTTG 


GGGCTCATTC 


TTCGAAGTTT 


AGATTCCGAC AAGACCTCAG 


CACCCAATCA 


AAACCCTTGA 


TTCCTGATAA 


AAGACGTGGA 


AAAAAGCGGA TATCGCGTGA 


GGATGCCAAG 


CAAAGGGAAT 


GGGTCACATT 


GATCTCTGTC 


GCGCTGTTAG GATGATCTTC 


ACTCCTAAAG 


GCATCGCCGC 


GGCATTAGGC 


CCTTCCCTGT 


CCAAGATATC GGTTACTCCT 


CTCATTATGG 


CGAGCTACTT 


TGTGAATTAA 


TTGACTGAGG 


gatataccac cttccctttg 


AAGGTACCGA 


GCCACTACCT 


TGAGCGTTAG 


TTACTTTTTC 


GAGGAAAGCA TCCTATGCTA 


GTCTCTGCCA 


ATCACTGCAG 


CGTCGACAAC 


TTGCCATAGC 


CTTGTGTTCT TCACGGTCTA 


TCGGAACACC 


CGTTCATGAC 


TGAAAGGGGT 


CAGCGTOCGT 


GGTGGTCAAC ATCATTCTCA 


TCTTTCATCA 


TGCCCGCTGA 


TTGATAGAGT 


AATTTCCGGT 


GGAGCACAAC GCCGTCCTCT 


GAGATGCAAT 


GTCACCCTGT 


AAGTTTCAAC 


TACAATCTGT 


AGTACAGAGC ATCCTTGTAC 


TTGCATGCTG 


TGCAAGTGAT 


CCAAATCCCT 


AGAACTTGCT 


CGAGAACAGG GAAATATAGA 


ACTCCTGAAG 


GTTATAAATA 


CCACATGCAT 


CCCTCGTCCA 


TCCTCACTTC CATCATCAAG 


CCAGCGGTTT 


CTATCCTCCG 


ACTTGAGTTG 


TTCTTGCGCA 


TCTTTACAAT CTTCTCATCA 


TGCAGTCCAT 


CAAGCGTAOC 


TTGCTCCTCC 


TCGGAGCTAT 


CCTTCCCGCG GTCCTCGGTG 


CCCCTGTGCA 


GGAAACCCGC 


CGGGCCGCTG 


AGAAGCTTCC 


TGGAAAGTAC ATTGTCACAT 


TCAAGCCCGG 


CATTGACGAG 


GCAAAGATTC 


AGGAGCATAC 


CACCTGGGCT ACCAACATTC 


ACCAGCGCAG 


TCTGGAGCGT 


CGTGGCGCCA 


CTGGCGGTGA 


TCTTCCTGTC GGTATTGAGC 


GCAACTACAA 


GATCAACAAG 


TTCGCOGCCT 


ATGCAGGCTC 


TTTCGACGAT GCTACCATTG 


AGGAGATTCG 


CAAGAACGAA 


GATGTTTGTG 


GTCATCCGCT 


CGCATTTTTG AATGACAGCT 


AACTCGCGCC 


CAGGTTGCCT 


ACGTCGAGGA 


GGACCAGATC 


TACTACCTCG AtGGCCTGAC 


TACCCAGAAG 


AGTGCCCCCT 


GGGGTeTGGG 


CAGCATTTCC 


CACAAGGGCC AGGAGAGCAC 


CGACTACATC 


TACGACACTA 


GTGCCGGCGA 


GGGCACCTAT 


GCCTACGTGG TGCATAGOGC 


TGTCAATGTC 


GACCATGAGG 


AGTTCGAGGG 


CCGCGCCAGC 


AAGGCCTACA ACGCTGCCGG 


TGGTCAGCAT 


GTGGACAGCA 


TTGGCCATGG 
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CACCCACGTT TCCGGCACCA 


TTGCTGGCAA 


GACTTATGGT 


atcgccaaga 


AGGCCAGCAT 


3000 


CCTTTCGGTC AAAGTTTTCC 


AGGGTGAATC 


GAGCAGCACT 


TCCGTCATTC 


TTGACGGCTT 


3060 


CAACTGGGCT GCCAACGACA 


TTGTTAGCAA 


GAAGCGTACC 


AGCAAGGCTG 


CAATCAACAT 


3120 


GAGCTTGGGT GAGTTTACAT 


TGTTCTTCTC 


TACTTGGAAC 


GCGCGAGCGC 


TAATTTCAAA 


3180 


AACACAGGCG GTGGCTACTC 


TAAGGCTTTC 


AACGATGCGG 


TCGAGAACGC 


ATTCGAGCAG 


3240 


GGTGTTCTCT CGGTTGTCGC 


TGCCGGTAAC 


GAGAACGTAC 


GTCTCCCCTC 


CATCGCGCAA 


3300 


AGACGAATTC GTAACTGACT 


TGATTTTCTT 


AGTCTGATGC 


CGGCCAAACC 


AGCCCTGCCT 


3360 


aGCCCCTGA TGCCATCACT 


GTTGCCGCTA 


TCCAGAAGAG 


CAACAACCGC 


GCCAGTTTCT 


3420 


CCAACTTTGG CAAGGTCGTT 


GACGTCTTCG 


CTCCCGGTCA 


AGATATCCTT 


TCTGCCTGGA 


3480 


TTGGCTCTTC CTCTGCCACC 


AACACCATCT 


CTGGTACCTC 


CATGGCTACT 


CCCCACATTG 


3540 


tcggcctctc cctctacctc 


GCTGCCCTTG 


AGAACCTCGA 


TGGCCCCGCT 


GCCGTGACCA 


3600 


AGCGCATCAA GGAGTTGGCC 


ACCAAGGACG 


TCGTCAAGGA 


TGTTAAGGGC 


AGCCCTAACC 


3660 


TGCTTGCCTA CAACGGTAAC 


GCTTAAGTAC 


CAGGAGTACG 


TCGCAGGATT 


CTACCATTGT 


3720 


TACTGGAATA CAATGATGAT 


TAGAAAACGA 


AGAGCGTTAT 


GATTCGGACG 


GATATATGCA 


3780 


TGGCACCCAT ACAGCGTGAT 


ACATAGGCTG 


TTTGCTCAAG 


AATTAGGATT 


TTATCTGAAT 


3840 


fVATPTAPAP APTATAPTTA 

ULAHjIALAU AlrlAlALllA 


TY v T w r A PT A PT 

rOIIAOlAlrl 


PA ITA A A ATP 

LAAIAAAAIC 








CATGTACAAG GGGTCGTCGA 


TC 








3922 



( 2 ) IB?iJ#^ 4 (DmWi : 

c i ) m^m®. : 

(A) g£ : 36#£fcf 

(B) m : %Wt 

(C) xh7>F;l*i 

(D) h #n • • 

(ii) : cDNA 

(xi) seriate : i ■. 

CCCTCGGGCT CGGAOCCCGC CTTCTCGCA GCCCAAG 

■ 

( 2 ) 5 Qflfg : 
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( i ) ffi^lj^tt : 

( a) s$ : 4imm% 

(B) m : mm 

(C) X h 7 > F : 1 *tt 

(D) h ^d^- : £81 
(ii) : cDNA 

(xi) EflJIEtR : E#l## 5 : 
CCCTCGTTCG TCAGGCCCGC GTCCAGCACC GACTTGGGCT G 
( 2 ) m&\tt 6 ©fit$B : 

( i ) E?iJ#& : 

(A) g$ : 1029tgg*r 

■(B) |g : 

(C) XF7VF:Ui 

(D) htfa V- : gil 

(ii) ^d 1 ^ : cDNA 
(vi) jgffi : 

(A) _i_$9 : Candida antarctica 

(C) : clb 

(xi) S£?iJ!ef< : E#ISr-t 6 : 
ATGAAGCTAC TCTCTCTGAC CGGTGTGGCT GGTGTGCTTG CGACTTGCGT 
OCTTTGGTGA AGCGTCTACC TTCCGGTTCG GACCCTGCCT TTTCGCAGCC 
CTCGATGCGG GTCTGACCTG CCAGGGTGCT TCGCCATCCT CGGTCTCCAA 
CTCGTCCCCG GAACCGGCAC CACAGGTCCA CAGTCGTTCG ACTCGAACTG 
TCAACGCAGT TGGGTTACAC ACCCTGCTGG ATCTCACCCC CGCCGTTCAT 
ACCCAGGTCA ACACGGAGTA CATGGTCAAC GCCATCACCG CGCTCTACGC 
AACAACAAGC TTCOCGTGCT TACCTGGTCC CAGGGTGGTC TGGTTGCACA 
ACCTTCTTCC CCAGTATCAG GTCCAAGGTC GATCGACTTA TGGCCTTTGC 
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TGCAGCCACT 


60 


CAAGTCGGTG 


120 


ACCCATCCTT 


180 


GATCCCCCTC 


240 


GCTCAACGAC 


300 


TGGTTCGGGC 


360 


GTGGGGTCTG 


420 


GCCCGACTAC 


480 
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AAGGGCAOCO TCCTCGCCGG CCCTCTCGAT CCACTCGCGC TTAGTGCACC CTCCGTATGC 540 

CAGCAAAOCA CCGGTTCGGC ACTCACCACC GCACTCCGAA ACGCAGGTGG TCTGACCCAG 600 

ATCGTGCCCA CCACCAACCT CTACTCGGCG ACCGACGAGA TCGTTCAGCC TCAGGTGTCC 660 

AACTCGCCAC TCGACTCATC CTACCTCTTC AACGGAAAGA ACGTCCAGGC ACAGGCCGTG 720 

TGTGGGCCGC TGTTCGTCAT CGACCATGCA GGCTCGCTCA CCTCGCAGTT CTCCTACGTC 780 

GTCGGTCGAT CCGCCCTGCG CTCCACCACG GGCCAGGCTC GTAGTGCAGA CTATGGGATT 840 

ACGGACTGCA ACCCTCTTCC CGCCAATGAT CTGACTCCCG AGCAAAAGGT CGCCGCGGCT 900 

GCGCTCCTGG CGCCGGCAGC TGCAGCCATC GTGGCGGGTC CAAAGCAGAA CTGCGAGCCC 960 

GACCTCATGC CCTACGCCCG CCCCTTTGCA GTAGGCAAAA GGACCTGCTC CGGCATCGTC 1020 

ACCCCCTGA - 1029 



[Translation done.] 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 
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EcoRI Z3 1 




Hindlll 3776 

Fig. 1 

[Drawing 2] 
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[Drawing 31 



Hind lil 
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Fig. 2 
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Sac I Sac I 




Hind III 



Fig. 3 

[Drawing 4] 
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Fig. 4 

[Drawing 5] 
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[Drawing 6] 
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Sail 2.40 



Fig. 6 

[Drawing 7] 
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BamHI/Sau3A 0.40 



Xmn! 0.90 



Sail 

I 



Hindi! 1 1 .60 



Sail 2.40 



t 



Sall-Hindlll 



Sau3A Banl Hind II I 




788 bp N_ term CLB 



t 



t 



Sau3A Banl 

I I 

204 bp 



Banl Hindi 1 1 

I I 

170 bp 



plC19R 



Narl 0.20 




Hindlll 0.40 
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Fig. 7 



[Drawing 8] 
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[Drawing 9] 
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Fig. 9 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



WRITTEN AMENDMENT 

[Procedure revision] The 8 1st term of Article 184 of Patent Law 
[Filing Date] October 16, Heisei 10 (1998. 10.16) 
[Proposed Amendment] 
CLAIMS 

1. It is Yarn-like Fungus Cell Useful to Manifestation of Different-Species Nature Protein Product and is Array 
Number. 

The array, the DNA array same at least 70% to this, or the array number 2 of 1 

Inside [ that the code is carried out by the array or the DNA array same at least 70% to this ] 

It is to the array of a **** METARO protease and the array number 3, or this. 

The internality alkaline protease the code is carried out [ alkaline protease ] by the DNA array same 70% 
It is recombination to the appearance discovered on the level which was inactivated functionally or fell. 
Said cell embellished by the DNA technique. 

2. Said Cell is Acremonium (Acremonium) and Aspergillus (Aspergillu). 
s), Candida (Candida), Cochliobolus (Cocliobolus), en DOSHIA (Endothia) 
Fusarium (Fusarium), HYUMIKORA (Humicola), Neurospora (Neurospora) 

A RIZOMU call (Rhizomucor), Rhizopus (Rhizopus), a thermostat married woman (Thermomyce) 
s), Trichoderma (Trichoderma), PODOSUPORA (Podospora), Pyricularia (Pyric) 
It is the strain chosen from ularia and the group of a penicillium (Penicillium) group. 
The yarn-like fungus cell of claim 1. 

3. Said Strain is Aspergillus NIDEYU Lance (Aspergillus Nidulans) and A. 
Spelling GIRUSU AWAMORI (Aspergillus awamori), Aspergillus FENIKISU 
Aspergillus phoenicis, Aspergillus JAPONIKASU (Aspergillus japonic) 
us), Aspergillus FITASU (Aspergillus foetus), fusarium OKISHI 
SUPORAMU (Fusarium oxysporum), Fusarium solani (Fusarium solani), HYU 
MIKORA GURISEA (Humicola grisea), Neurospora KURASA (Neurospora era) 
ssa, Penicillium chrysogenum (Penicillium chrysogenum), a RIZOMU call 

. MEIHEI (Rhizomucor meihei), 

Trichoderma RESEI (Trichoderma reesei) and Trichoderma viride (Tri) 
The cell of claim 2 chosen from the groups of choderma viride. 

4. Said Strain is Aspergillus Oryzae (Aspergillus Oryzae) and ASUPERUGI. 

The fusarium group identified by RUSU nigre (Aspergillus niger) and ATCC20334 
The cell of claim 2 chosen from the groups of a seed. 

5. Said METARO Protease is METARO Protease of Fusarium Group, 
The cell of claim 1 . 

6. Said METARO Protease is Meta-ROPUROTE of Fusarium Oxy-SUPORAMU. 
The cell of claim 5 which is ase. 

7. Said METARO Protease is Nucleotide Sequence of Array Number 1, or this. 
The cell of claims 5 or 6 which is alike and has the DNA array same at least 70%. 

8. Said METARO Protease is Optimum Proteolysis ** at PH about Six to 8 within the Limits. 

The cell of the 1st term of the arbitration of claim 5-7 which is the neutral METARO protease which shows a sex. 

9. Said METARO Protease is Npl of Aspergillus, or Neutrality of NpII(s). 
The cell of claim 8 which is a METARO protease. 
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10. Said METARO Protease is Nucleotide Sequence of Array Number 2, or this. 

ASUPERUGIRU which has the amino acid sequence which is alike and originates in the DNA array same at least 
70% 

The cell of claim 9 which is the neutral METARO protease I of SU ORIZE. 

11. Said Alkaline Protease is Alkaline Protea of Aspergillus. 
The cell of claim 1 which is - ZE. 

12. Said Alkaline Protease — Nucleotide Sequence of Array Number 3 — Or 
cD which includes the DNA array same at least 70% in this 

The cell of claim 1 1 in which the code is carried out by NA array. 

13. Array Which Carries Out Code of Said METARO Protease, or the Control Array and Before 

Account alkaline protease is set the array which carries out a code, or in the control array, and it is a group. 
The cell of the 1st term of the arbitration of claim 1-12 hereditarily embellished by the substitute DNA technique 

14. That Said Technique is Specific or Mutation by Random Mutation and PCR, Part 

The deletion of specific DNA, insertion and/or a permutation, gene disruption or gene substitution, A 
The cell of claim 13 which are the NCHISENSU methods or such combination. 

15. Level of METARO Protease — about 50% — Large — Desirable — about 85% 

** — it is large, is preferably larger than about 90%, and falls more greatly [ it is the most desirable and ] than 
about 95% 

The cell of the 1st term of the arbitration of claim 1-14 carried out. 

16. Level of Alkaline Protease Activity — about 50% — Large — Desirable 

It is larger than about 85%, preferably larger than about 90%, and size from about 95% most preferably. 
The cell of the 1st term of the arbitration of claim 1-15 which it hears and which is falling. 

17. Fall of METARO Protease and Alkaline Protease Activity is Claim. 

The 1st term of the arbitration of claim 1-14 which is the combination of the arbitration of a fall shown in 15 or 16 

<4i^L» ^^Li* tut** ^^L* 

JJt^t JJCJf. Jf.^ § 

18. Said Cell is Essentially METARO Protease and Alkaline PUROTE of Arbitration. 

The cell of the 1st term of the arbitration of claim 1-17 which does not include ase activity. 

19. Fall Manifestation of METARO Protease Activity and Alkaline Protease Activity. 

It is ****** hereditarily by recombinant DNA technology about said cell so that it may carry out or may remove. 
How to produce the cell of ** and the 1st term of the arbitration of claim 1-18. 

20. Array Which Carries Out Code of Said METARO Protease, or the Control Array and Before 
Before setting account alkaline protease the array which carries out a code, or in the control array 

The approach of claim 19 which embellishes an account cell hereditarily by recombinant DNA technology. 

21. Produce Different-Species Nature Protein Product in Cell of 1st Term of Arbitration of Claim 1-18. 
It is the approach of carrying out, 

(a) About the nucleic-acid array which carries out the code of said protein product, it is introductory ****** to 
intracellular [ said ]. 

Degree; 

(b) Process which cultivates the cell of a process (a) in a suitable growth medium; 

(c) Process which isolates said protein product; 
Said approach of being by ******. 

22. Gene Product with which Therapy Activity Has Said Protein Product, for Example, Insulin 
A growth hormone, glucagon, somatostatin, interferon, EPO, TPO, 

PDGF, factor VII, factor VIII, urokinase, chymosin, or organization PURASUMINO 
The approach of claim 21 which is - gene activator or serum albumin. 

23. The Approach of Claim 21 that Said Protein Product is Protein of Fungus Origin 

• 

24. Said Protein Product is Enzyme of Fungus, especially Amylolytic Enzyme, for Example, Alpha. 
An amylase, beta amylase, glucoamylase, a beta galactosidase, a eel low 

A SU dialytic ferment, a lipolytic enzyme, a xylan dialytic ferment, protease, oxidation reduction 
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An eVfeyrrie; for example, a peroxidase, or a laccase, a pectinase, or KUCHI 
The approach of claim 23 which is NAZE. 

25. The Approach of Claim 21 that Said Protein Product is Protein of Bacteria Origin 

• 

26. Said Protein Product is Precursor Protein, I.e., Anemarrhena Rhizome. 
It is obtained as - gene, hybrid protein, a pro array, or a pre pro array. 

Claim 21-25 which is protein or protein of other immature molds of arbitration 
** — the approach of the 1 st arbitrary term. 



[Translation done.] 
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3. M2*»W«T&£. IS*S 1 ©s±awfio 

t£i/X (Saccharomyces cerev is iae) It^S 3 ©Si^BSc 

5. BuB«^«S»Tfe§. ft 2 ©fg±«> 

6. fuIB*fflB§#\ 7^1^x7A(Acremonium), 7X^1/WX (Aspergillu 
s) . A yS/^ (Candida), U ^#^7, (Coc 1 iobo lus). xy F^>7 (Endothia 
), 7*9*U 7A(Fusariu • ) . k:j 5a.7 (Humicola). Xn.— P (Neurosp 
ora), ;l/ (Rh izomucor) N D V7X (Rh izopus) , "9" — S *te X (Thermom 
yces) . h U n yVb V (Tr ichodenna) , # F X #5 (Podospora) , ¥Vt?7 ] J7 (Py 
r icu lar ia) , 45 £ tMx U 7 A (Pen ic i 1 1 ium) 5 3itR* tl * SttT 

7. ffffB«#\ TX^/V^l/X • a 7>7 (Aspergillus nidulans)> 7 

• 774 D (Aspergillus awamori), 7X^l/^;l/7 '7x-*X( 
Aspergillus phoenicis). 7X^;l/ : f7l/X • i/^^X^fX (Aspergillus japonic 
us). 7X^;1^;1/X • 7-f-£X (Aspergillus foetus). 7tf U • **S/ 
X 4^ "5 A (Fusar ium oxysporum). 71tU7A • V t7X (Fusar ium so lan i). hi a 
5 3-5 • ^ V *t 7 (Hum ico la grisea), • #7+r 

.■ 

(Neurospora crassa) . U 7 A • % V VftA (Pen ic i 1 1 iumchrysogenum 

) , U N /A =i — )l • ^ ^ (Rh izomucor me ihe i) . h V 3 t;1/V • U*fc - Y (Tr ich 
oderraa reesei), fcitf hi) • If U.T (Tr ichoderma vir ideJOS^frS 

8. MtEniBl^ 7 X^;l/4^X • *U-tf (Aspergillus oryzae), 7X^;l/^ 
jlTs • xtf- (Aspergillus niger)fcJ:a : ATCC20334T'(5lS?n^71t D 7 AS© 



(3) 



IlslfcS i - 8 ©ffit© i ^<DfS±*fflSSo 

10. Hi}IH> t ^n7°D-r7-HfA\ 7^U 7 A • *+>'7.#vA(Fusariuni oxys 

11. MI5^*P7p77--tW\ E5iJ«# 1 ©SKE^ SfcttCtUcfflliOfc 
EW£Wf 37+fy *7l* - **^7sX=>L<DvAb*Zu-?UT7— l?.T?&3, II 
St<«10<De±» o 

12. busH*£ p7p -r7— tf*V P H^6-8©S5HrtT\ MSB * * 
14^-r4 I 'l4^^D7 P n-r7— t?T^5, »#3ll-ll©ftlt<D 1 SOlilSS. 

13. MI5^ ^d7dx7-€*\ 7*^rt/^l/*M0Npi$fcl4Npll«0if»te 

14. fjlB^^P7 B P7 L 7— tf*\ 7X^/1/^7 • ^-U-tf©4'1±^^P7 P Dx 

15. SufH7;b* y 147pt-7— tf#\ 7*"<;l/:¥ r ;l/XJIC>7;l/* 

16. MIE7/b#Utt7P-r7-W jifSKS, EWf 3©&&E?<J3:fc 

i5©?i±»o ' 

17. fuf2«#, m2**u-?zi7-7— tffe«ttf7;l/*y|tyn-r7— ffiifi 

* 

19. ^^DyDf7- (fOl/^l/tf, «50% J: $?3:L,< te*t)85%£ 



(4) ^B. 2 0 0 1 - 5 0 0 3 8 1 

t 

Sft85%«fc9*£<s L<fi^90%i:'9^:t<s L<ti^95%J:0^: 

* < fgT-f n&gi -i8<offiiw> i mom^mmo 

23. HHWfifcJt^T, tftwfuf-7-' tf*±tf7;l/*'J tt^nfT- tffiStt 

24. ituiE*fflflStf, iSlia^^nyn-r7— efeJ:tf7;b*Utt^n-r7— ffififi 

25. w*«i-22offiaconi<D?i±mcj5^T, mm&2w&&ffl5* 

8; _ 

(b) jas*«5i«*tt'-e, is (a) ofi^NffiftttHrftxa ; 

(c) l9ESatt^y/^H4S1***«ir5lg: 

, jfcg*;^^ vvhx^f^ -<>'?-7iDy > epo, tpo, 

PDGF, HVIIH?; WVIIIH?, *n*?-— tf\ *tS/i/3:fc«:§l*i75X5 7 
-yy7^^-^-$fc{ilfil?f7;l/7"5VTfe5, lf*ll25<D^ffio 

27. MK*v<*fl£S«M>V it*iS25©73ffi 



(5) -«f*2 0 0 1 -5 0 0 3 8 1 

o 

25©73j£o 
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$$g 2001-500381 



H^#WttJ»90/0192(Genencor)(C«, IlllStt £#1" 377./^^ 
ylgyo-f-f^— lf*4M6-p**V^*tt*««±#«B««nTV^T, EP574 347( 
Ciba Geigy AG)fc«\ XT^U v^gHr U >ynf7- tffc^Lfc 7X^/1/* 
"77JI (Asperg i 1 lus)?t±#t2K£ t\T^5„ 



(7) 

* 

t 

^t^^n/Df 7— t?£>$g££ftTV^o TX^^X • V X (Asperg i 
llus sojae)frt>mM2fttc2-D<D>i.ZayaT7— tf, Npl*3 il/NpIKD^Uft 
— jS©$f2tfr £IB££ftT^£ (Sek ine ,H . 1972 .Agr ic .B io 1 .Chem .36 : 
198-206 ,207-216 ;Sekine .H .1972 .Agr ic .Biol .Chem .36 :2143-2150) 0 Npl©^ 
^tt&ilhWIIt^lit^ /^JVX • ■9--*7°nr^U^*7.(Batillus ther 
moproteolyticus)©^-^'; S^OttttlCttTl^Stf. NpIKD^ttli, ^-fttCfK 
T^%;^LttffflibfrlC-$fttz 0 Mfo. 77,^)1^)17, • *W (Aspergillus o 
ryzae) 5>#g&£ ft /i ^tt * £ O 7°n f7- If Np I IOcDHAE^M^S ft fc (Tat 
sumi H.et a 1.1991 .Mo 1. Gen .Genet. 228:97 -103) o LfrU A.#'J-t:fr?>©NpflS 
(CS1"5fr'tt^^n7 P n7 : -7— tr<DcDNAffi?iJ(±, 683*?ftTV*l,\ ) 

(Nakagawa.Y. 1970. Methods Enzymo 1.19:581 -591)„ Cftti, X7*f-'J S^XD 
(Murakam i,et 

al.1991 .Agric.Biol.Chem.55:2807-2811) o 7X^I/^l/Xltf)j|S0 2& A. 7 
v77.(A.flavus)t5<tO ; A. Vv^+Xti, |p)-g^Sfc«Jfi^cO»^^fS^b 

7^^7^«^5»5ft*^y/<^K4a»oSj£tt*ffiT*-S*i:i:u: 
MtS, ^^□7'a7 L 7--{?fca:0 : 7;l/*'Jtt7 P a7 L 7--if , <D^aW^fiJ{i, 

«e«ftTv^4v\ 

*fP£T*ti. ^?n7af7- fe* I *5itf7;l/AU*l47 p Dx7— \£<Dfty/<9 



(8) t#g2 00 1-50038 1 

mt>ft%zy^<?Mtes mmw^y^n, mm^-vy. m^zy^n 

0 1 (i, pyrGilfi : ?^^'ri.7 e 7X~ FpJaL335<D^fig^-r„ 

0 2 li, pyrG«£?<D5 '33 «fctf3 5 KpS05Of¥j«**"r. 

B3& pyrG3- KE#J*\ alpjlf£^©5 , J3J:th*3 , E?lJ©K^^A$nfc7 P 

FpJaL212<Dffr&&SVf 0 
0 4 lis HpIOn- FE5U*«*Lfc75;*$ FpJaL399Oft^^1" 0 
El5(i, 7y2-^# (Candida antarctica)©'J^— tfB£DN*iS 

C.7^-*f*0'J/<- fflfitfi?*#r*75X5 FpMTl305<DfF 

57.5 KpWl329©fMi*3Vf. 
0 8te, C7y^-^f*OU^-fBl£f^t§y7X5 FpMTl332<D{f 



0) 

09(i, C.7>^^Oy^- £BJH£?**!"r*$EK:/5*5 KpMT133 

mmm tctt^T . ^ * n :/n ^7 — tf 35 «fc tf7;l/# 'J 147 o f 7 — Ifffitt K/l/ 

mam. ^mm^mmm^m^n^> 0 

£FSL<H:' 1 t , y;>jn = -t7 > •■feHf , >I (Saccharomyces cerev is iae) T <£ V \ M 
fE&ftKS&s 7^b€--^A(Acremonium), 7X^;V^1/X (Aspergill 

4 

us), £>v^(Candida)x 3^ U (Cocl iobolus)^ X> K2/7 (Endoth ia 

. )> 7itU ^ A (Fusar ium) > ta537 (Hulnicola), — DX^7 (Neurosp 
ora), U ;l/ (Rh izomucor) , U VVX (Rh izopus) , (Thermom 

yces). h V n fVl/V (Tr ichoderma) , * KZ*5 (Podospora), £ U ^ U 7 (Py 
r icu lar ia) , *5 «t tf ^ fVVl* (Pen ic i 1 1 ium) M <Offi 4 1 & 3153 2 ft 5 ffi$cT 
<kt\> 

»*Li^fifiJgftlT-{±, MI2^«KBti> 7X^;I/X •-7 ? a9VX(Asp 

ergillus nidulans) N 7 X ^l/^Vl/X • 77^ U (Aspergillus awamori)^ 7X 
• 7x-*X (Aspergillus phoenicis). 7XW;1/X • v>>^— 
# X (Asperg i 1 lus japonicus^ 7X^;l/4 i Vl/X • 7 -< — £ X (Asperg i 1 lus foet 
us) N 7+MJ r >I* • 3^5^7^i* (Fusar ium gram inearum) x 7*9~U • ^+ 
. ^T,^^ A (Fusar ium oxysporum)x 7*9" U *7 h • V "5 — (Fusar iumso lan i)^ 7*9* 
D^i* • ^^~f$ Lk (Fusar ium venenatum) > Ha ^3 "5 • ^U"b7 (Humicolagr 
iseaK -a-D7#7 • ^'7*9' (Neurospora crassa)> ^—i/V^l* • >7 x )V*f 



(10) 



A (Pen ic i 1 1 ium chr 
ysogenum), 'J ^'f'Vf' (Rh izomuconne ihe i), h U 3f;^ • U"-fe 

•Y (Tr ichoderma reese i) , 3d <fc D* h U 3 r ;!/ V • t* l> 7 (Tr ichoderma v ir ide) © 

• iff— (Aspergillus niger)©#L tSttflcy^V V AH£>ffiATCC20334T s 

^Mc&^T, *£p:/p77— gfctt, amo^yf- K#B*iozkiMW 
, lmM l ,i0-7x-t yxai;yfcJ:t)T«f'i>ffi»*l»*f 51:, ZWfLWfc 

JStt*^T3SiWK^*t» ^LTZn 2 ' (0.l-l00inM)^?iT-r5i:}S14A^-r5C 

usarium oxysporum)^£P7PT7— tfT$>3 0 g&S? * LV^S&fcliT-tt, 

E?U £ £ f 3 F . * * ~> 7. # 5 A <D p4 5 ^ £ P 7 P 7 7 - Hf (p 4 5 ) T* & 5 0 
ByoffSLvnfeSBBI8"ett, *|gHS(c^^T#li$ni>*^^P7 B P'r7— If 

■T^t)-5^pH6-8^Hr'; #$L<t±*%H6.5-7.5©ieBT\ If (CtipH7 ttifiT* 

^n7nf7- tff±, NpI$fcttNpIlS©7X^;I/^;l/XM©4'tt^^P7'P 

77— tfT'&5 (Tasutmi.et al.,1991)o 



(11) 



te^nyarT-' tfI(NpI)T*&£. 
r7;l/*';tt^nr7— If J 

C©7;l>*ytt7Df 7— te"«> X7^ , Jyy«-tUy7 P nr7— €0-9-7^ 
-7\ -9-^7— tftCfB^T'&SCttflaJg^ftSo Siezen.etal. (1991 .Proe 
te in Eng. 4:719-737) ©S^tCfcntfs 50*ffi*.S-9-:7f-7-— tftf* /£$5B©ttl 

^ABittiii3«fcif^Aiattffi«:if<?)«4rftaiiffia^e,» into 

*tfflW, (worms), g£( insects). *1fcfc£tffii^& 

ciotv rasstiTvSo cne>tDrt, 40**1*. s^t"?^— &c~d^t, * 

07 5/iWRStnTV^t, *tT*BBROja»«WO*«tt, 268*^1 
77575/»Cl£tf-3TV**Cfc, *5<fctf N3fdKfi£lC& 27fr528O75/»0 

5*»K:/|v£<T, fflHEO** Officii* S®T'ti> 279-281fc«fctfl05-121T*&9 
, SNSTtt, 297-677fc<£U : 126-280T ! &5 o A.*U €&5l5(D#7;l/# l J147"P7 : - 
7-€'cD5T£&P- Fffii^^/fcDNAifTfrH:, ^n--y^?nt, Saccharo 
mycescerev is iaeTH^S ftfc (Tasum i ,H . ,et a 1 .1989 ,Mo 1 .Gen .Genet .219 :33-38 

, ^-LTX7'f-UyyBPN'rt(Djg14gPffi0 3SSAsp33, His64*3<tD*Ser221ti« 

iff* U^figJfc!iT1±, *7;l/*V1tXP-r7— t?l±> A.*U-tf07;l/*Utt 
Xp f - 7— tf (a lp) T'fc 0 > » b < ttE?!l## 3 © 

y- >7 Is** KEflk S fcfct C 0*BHEyiJ%-&t?cDNAE5"JK J: o T n- F 2 *i£ 
HWT*^551© P > If ^ - * X P A » m*. ti'GCG Xp A ft IZ & 5 GAP (Progr ■ 
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am Manual for the Wisconsin Package .Vers ion 8, August 1994 .Genet ics Compu 
ter Group ,575 Science Dr ive ,Mad ison WI ,USA ;Need leman ,S .B .and Wunsch.C.D. 
, 1970 . J . Mo 1. Bio 1.48:443 -453) fC<£oT, MtylC'&felT %> C fctfTt 5 G DNAE 

a>^vl/r-r— *0.3te»£tS. 3SGl©DNAE5»J©3- K®«ti\ *fii©DNA 
EW<03-K®«fc»bT, »SL<B, '>&<<t&70%, «fct)»*b<tt'>4 
<tfe80%> £9£x3:L fct»90%* <fcOS?$ U<tt*ft< fcfc95%, 

^LT« «,» S L < tt'>fc < 4: &97%©|W|-©g^$:*to 

tLTftje^nv iob©e?ij©, 2oB©KU*»6©i*tt**« , r*o £© 

fflHtttt, SSWe)aa©3>'ea-^7 P n^A, #!l*fc!:itu§E©GAP(Needleina 
n.S.B.and Wunsch.C.D. .1970 ,supra)k: J;^>T, jlWCft^t fctfTf 5» 
75/KE?!l©J±«T«U GAP£:f3^T> {'i;x-v'3>"?t/l'f-f-«:3.0 < X 
> •> 3 Mt/l/f-f- -%0 ,H:^t 5o £{H©DNAE?IJ#3— Kt*JK'J 
^7°^K(is W*©DNAE?J^3- Kt 3*#iI*y^HK*fLT, IX tt 

, < i: <E> 70%, <£9£?$L< li'>& < i: <k80%, «fc 0 »f L < < i: 

90%, L tfe95%, ^LTt^Cte, '>&< i:fe97%©|p)-© 

to 

* JBItfitt, E5U#*f 1 > E^iJS^ 2 43 £ Tf&&m*§ 3 tc S*t S 7 5 J g£E?'J 

75/16, .fcDWSlXfcJu £<T 1 75/»jWI>tt375/l&E5U**rr* 
. ^^□ynx7--lf*3<J:t;7;l/*'J147 p Pr7--tf^SWct[6]^5>4a5o 

*XC*^T, /W^'J^V-tf— > 3 >i:(i, £{H©DHAE5!lff, 
^g©3- K««%^tf*f«DIfAE5IJK«k-3T3- KSnStf'J HcttfS 
t^'J^?^b*^Hyn-^fu, WTfcSfMtSWfSW^ftTfCv IS£t* 

7 * M" F :/a - 7 1 , &IQDNA £ ft &RNAE?'J ©> 7 'J *V -ff- "^3^ 
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■iA/^—^t^ 5x SSC(standard saline citrate buffer ;Sambrook et al.1989.Mo 
lecular C Ion ing .Co IdSpr ing Harbor NY ,USA)4HC, m%>-oX\§'7iWk$ e. 5 
x SSC,5x Denhardt'ssolution, 0.5% SDS and 100/ig/ml of denatured sonica 
ted salmon sperm DNA (San lbrook et a 1.1 989, supra) 7-i , ;l/£— %tft%lM 
t (prehybridization), ^LT7>:^:/7^V-T-£j&Lfc32P-dCTP^ 
ISya— y (J:t?S1i>lxl09cpm//i g) (Feinberg.A.P .and Vogelstein,B.1983.Ana 
l.Biochem. 132:6 -13) ^Astm®®.^?. m^^"^ ;^7UWt*- 
i/3y?%Z.t%-StvT*l8,%> 0 C©7-fW-^ 2x SSC, 0.5% SDS^T\ 
<t$>55T, mXhVyVxyh) . <fcD»f L ti>G0°C (4>Xh'J 

>->'i>F) , £ 9 t&65°C (MXr-'J^x^r-) , £9 

<i:fe75t (llixhijy^iyb) £>SigT\ 30^20, ffi.&?%o cne. 

£li&tti^Rltg& * pyarT— tfi3±t;7;l/* Utt^orT 

7;l/* Uttyn-r7--tf%ftgt-f So 
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KMc&z&fmg. ajfiMfswDNA©^*, »x«j:t;/*fc«fi», 

fioT, 4f§j£«£? £ fc U: * <DPIfix U * y h ©0 ftp $ fc (i^ffitt { t * Stf?" 5 
©&K80!<DtilKU I've h DT»«f40*^S LV\ 
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«Wiffl£?*fc5lcS"eSft\ $fctt««W*#i*l4» «ffc» Miller ,et a 1 (198 
5 .Mol.Cell.Blol. 5:1714-1721) ;W0 90/00192 .May .G . (1992 .Applied Molecular G 
enetics of Filamentous Fungi J .R .Kin 

ghorn and G .Turner ,eds . ,B lack ie Academic and Professional, pp. 1-25) ;$5<fc 
t/Turner ,G . (1994 .Vectors fof Genetic Man ipulat ion .S.D .Mart inelli and J .R 
.Kinghorn ,eds . ,E lsev ier ,pp .641— 665){CaEUc<* tlTl^o 

&*Wi, ^>nynf7- tfon-KK^ 0(1*. fcfE5U#5 1 feitf EJUS 
4f 2©?^b*f-KBB5<J, $fttt7;W;tt^nf7- tfoa-FEW, 011*. tf 

m±Ltz7 y^-fe yXSlC^o T, *DNA|H?lj£D0fifpS fct4^S1£{t:£itj&-f 3 
CttfTZZo 7y^yX?£&<fctf^<D!&W4, U.S.Patent No .5 .190 .931 (Un 
iversity of New York)lC jP!ffl&C|Eic£ftTV>3 0 

r*i±, #a±*flW#§giLTv^ cft£©*y/^S#jBStti^;W4, 

. &50%<fc #3:L<tttt85.% J: «tt)»$b<tt*?l90%J:») 

*t<, *l/C*fc#$b<tt»95%J:!>**<» i&TtZo S'JOff*t^*SS 

fft, ^^nynx7-^«tO*7;l/*'J14ynx7--tftcei|-r-5^ffitt7b !i 

*fMB©55fffi*ffl^* fc» * ^D7"nf7- WsZTfTfrti >;tt/af7- 1? 

14, *»iWO*S*fflv^T, **n7nfT— fe*fc<ktf7;b* U147 s n-f7— If 
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#S 2 0 0 1-50038 1 



St 5 C £ . t T * KdHfe^iaiR-r 5 C 4: A/T?J« 5 MIE73 
fflV>T, *^CD?i±«©jie^|+^tCi;^Tt^(Sa]nbrook et al.) 

O 

S„ COMMMfcii, Ib^WfiPHJiJfeitflflKHIlSEWJ&^trynt-^-ia 
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5 7uf7— tf, U^— If, If, Sc^l— If, ;*4^>Fb2* 

**~tf, ^ tf, if, ztcimm&Mmzz-vtzm&^fr 

» A U -If CDTAKA7 5 7— tf , A.— jjf— 0*tto757— tf, k.-ii-OM^M 
a 7 5. -7— tf , A.— 5?— S f±A . 7 7 A ~> (Asperg i 1 lus .awams i i) CD 375 
7— If(GluA), A.-7 f a7yX©7'feh75^— If, A.*UHfcD7;b*Utt7n 
f-7— tf, A.#y-tf<£>M>*— X'J^IK V^7— tf, R.^'M'fRhizopusmei 

C0TAKA7 5 7 — tf43<fc A . 7 7 A i/<DG luAO <DT& 5 C 

o 7^^;I/*;I/7.M©aBR»c*fflft*t4»flt«, WAtf/N-T^n^i'y, 7 

^V^>/y(phleomycin)*3j;0 : /^7>^(basta)^fe§o 7T.^;l/4 1 >7>WtC 
F1"5, amdS ; VVisytDS.&mcM^tZBmZ^-FtZ. pyrG I 7)1%- 

y<ry^mm^-t^mm^-=i- f-t arg B ; tanHfiQ rot bg%tc w-^-r § & 

, sC, tf&So (p)^Mgg5(co-transformation)t t fe-pTS^ffo 

Oft 1 O<0^£ LTfTtotlS'o 
*»WODNA«|fi8(*:, 70*-*-, ^-S^-^-fcJctf^tf) 

S%7D--y7*I«C> J ttl6i&l¥A'r**jStt, iSiWfcJlSn?** (Sambr 
00k et al . ,1989) 0 

1 



(18) 



Tl/^fflfilt (The Catalogue of Strains, American Type Culture Collect ion ,R 
ockv i 1 le.MD, USA, 1970& if) (C^^T, IMMtZ C t & T*£ 3 0 

/c(i / >^< tfe^^ffiTf^pH^ioV^T, Iggf^i: t^WfUTfe^o W090/0 
-tfSttSrSK LTt«fc^A\ 7;l/*Utt<DpH|gH(C*5V^Tig»L/'ce±lfflSS^5. 
fgHligOpH^ 5-lKD$6HF^ #!J*.}£6-10.5, 7-10, £ fc&8-9 .5£>fBBrt 

— if 43 <fc if $ y > S >>'x;i/ 7 f K ■< v * ? & 0 

f^c^UT'&So #iRt±\ A.*y-tf£>7;l/#Utt7*ox7-- tf?Sttl^;l4±, A. 

s^^^s^isiiR-r^o 6i±z:Lfc»ia73afcw. m^tcimmc^^r. « 
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sff l feign, ftmrnvrnt Ltzmm*y>^n*im?%<, 

Ztcttty/^K. $lxJ£*/i^y*i, mc^yxvy. /jStfi*;i^y, fftii 
rfyi/c&vvhx^y ; -Yy^-a^yffl, #i:^y^-7xDy ; jgrfa 
MifSlB?, #tcitl'jNfei*iifaB?(PDGF), xUXn^x^y(EPO)Sfcli 
hny##x^y(TP0) ; 7nf7- tf, fflc^viiH?, SlviiiH?, <7n*7" 

=.yT&%o 

mmm&. »sl< t±, y u ^ y tfgist, fliRtf t s 5-- tf , #k a - 

7^7— If (EC 3.2.1 .l)3c/-c«:/3 -755- tf (EC 3.2.1.2) ; >f)\/t)y\ A-a -7 
(EC .3 .2.1 .3), tr\ HKxyK-l,4^-^l/*t- tf (EC . 

3.2.1.4)$f;lixyK-l,3(4)-^-^Wt- tf (EC 3.2.1.6) I **>7"t— if, 

1#tcxy F-i ,4-^-^>7t- if (EC 3.2.1 .8)t/cti*y5y-xy F-l ,3-/3- 

*yny^*— If (EC 3.2.1.32) ; ^'J#-7^7n^— -if (EC 3.2.1.15) ; 

if— fe\ ^(Ca-^;l/3y^— If (EC 3.2.1 .20)ffc«/S -^";l/3y^*—tf (EC 3. 

2.1.21) ; *7^h->^"- tf, #tCa-^7^hy^-Hf(EC 3.2 .1 22)*/"c« /S - 

iiy 5 Y (EC 3.2.1.23) ;i>K^Wt-b", Ittcxy F-i .3-/3 
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frtli— I? (EC 3.2.1.39), l>K-l,3-a-^Wt- tf (EC 3.2.1.59), xyK 
-1.2-0-4OW7"*-— t? (EC 3.2.1.71), $fctiX>F-l ,6-|S-^;l/A^-— tf (EC 3 
.2.1.75) ; *5<fctH:/H3-7.-l ,4-/3 --ten tf (EC 3 .2 .1 .91)Tfc5„ 

gu©#$ Lv>^ffi«ST«, tttmmiz. mnftmmm. wku/<— & ix 
T7~t:\ *** y fc« y y 

S'J<0$?3; LV^Ste(B5IBTtt> KHElHRtt* 7-r* — tf, WlC3-7-r*— tf(EC3 
.1.3 .8)$fcl±6-7-C^— tf (EC3.1 .3.26)T$>3 0 

f-f— tf, feSWitf+i/Kb^*— tf, «*tf'<;l/**s/$f--l?T***. 

^ * p7dxt— tf*3«fcD'7;i/* y tt7*Dx7— tfffitt^a-r § c 4:^5, 

r**J 

77^;l/#;l/7. • ^-y-tf IF04 177 :%®$Jf2?fiJr( Institute for Fermention) 
H TUiSi 1 1 E+H*BJ 2 T g 1 7 - 1 5) % A# Pi ML 

7+>-y7A • *^>7#7.kDSM2672 : 7^^7h^^fi£V\ Deutsche Samm 
lung von M icroorgan ismen und Zellkulturen Gmb H(DSM) (Mascheroder Weg lb, 
DE-3300 Braunschweig ,GeriDany)fC, 1983^6 ^ 6 B&CSrftfg#o 

HowBlOl : C©t*Oftj«ti % Hfi&fiBI 1 fcE«3ttT^*. 
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JaL125 : 



JaL151 : 
JaL228 : 

alp : 

Npl : 

■e i *n- Kf-s 

pyrG : 



P 45 : E5U#^ 1 (c^tfc^tt^^n7 p P7 : -7 









pS02 : 






P S05 : 


c 




P SRe403 : 


c 




pSRe403 A Sac 1 1 


♦ 


<omsnt. 


pJaL173 : 






pJaL212 : 






pJaL335 i 


<_ 


©whs. 


pJaL389 : 


c 




P JaL399 : 


(1 




pToC65 " 


c 




pToC68 : 




pToC90 : 


pUC19-s££ 



pUC19^^^-(Yannisch -Perron et al . .1985 f GENE 33:10 
3-119)±fc, 77^;l/^;l/X • -T:x5>X©amdSiie 



?%2 7kbOXbalKfrfcLT^Tl/^p3SR20it> r ^n-y(Corrick et al . .19 
87.CENE 53 : 63-7!)Tfe0, COiHSKi, W091/17243Kg5ffi£tlT^5o 
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pDM115 : COMKItt. UttM 1 fclB«**lTl/>* 0 

pMT1303: cKDPSiH, **ffJ2KEIR*nTV^o 

P MT1305: C©fBKW\ Sfe*W2EE«*tlT^* 0 

pMT1329: commit. mfifi?S2ClSIE^nTl/^o 

pMT1330 : CQHHtt. IIMB2fCfEI££ftT^5o 

pMT1332: Sfc*W2fcE«*ttTl^* Q 

pMT1335 : ccommii. HJfiWl2fcIB*?nTV^ 0 



^^D/Pf7- tfffittti* SufeoTO.lM Tris, 2mM CaC12, pH7*T\ 25 

£T§ (pH^i t){gl/>IEfflTtt, 100mM*£Igt£, lOmM DMG, 2mM CaClzfr £$5 

o t^7>100ml£\ lOOmlOL-BAPNASH (87mg/[ml DMSO]<Dffi£i£ (Sigma Aldr 
ich Corp. ,St . Lou isM0,USA)*!8ffiffi"P50{g?&lB?bfct>©) tCig^LT, Thermon 
lax m icrop late reader (Mo lecu lar Dev ices Corp . ,Sunnyva le CA ,USA) T\ 405nm 

7;b*Uttynf-7-4ffStttt, 1 ml(20mM Tris-HC1)*T\ ^SHN 

-X^^-;l/-Ala-Ala-Pro-Phe-p--hn7^U K (Sigma Aldrich Corp.)lmM£;ffl 
V^T, 25*CT*a!l£-f 5 G p--hD7-D >©2I(8^ 410nmTS!l^*r5(Ramesh.M 
V.et al ., Infection and Immun ity62 :79 -85 , 1994) 0 

rjXUl&lX • ^Uif07;b*Utt7 P nr7-^(alp)ae : P 
*5itf7X^;l/^;l/X • t'JWtt^^nyafT-lfl (Npl)itg^^V 

A U HfOpyrG" #c£43^T. A U -tfOpyrGite^JitRV-*- LTffl 
t\ 2@a^bT-SM^««a*fT^\ alpil^fcitfHpIiie?**^ 
"£3 (M i 1 ler ,B .L . ,et a 1 . ,1985 ,Mo 1 .and Cell.Biol .5: 1714 -1721 ,and May 
,G.in Applied Molecular Genetics of Filamentous Fungi ,pp .1 -25 J .R .K ingho 
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rn and G .Thrner ,eds . ;B lackie Academic and Profess iona 1 ,1992) 0 
rA 'J -tf ©pyrGitg?©^ n- - y 

A.^#-<OpyrGiH£?^M'7*y ^>TX*«T, A.#'J-e©j>yrGifl£?**n 
— XbLfc(van Hart ingsve ldt ,W . .eta 1 . ,1987 .Mo 1 .Gen .Genet .206 :71 -75) 0 Sau 
3AT?flKW3W UfcA.tfU #imi77©DIAfr&ffo*Lfc5A#7 7— 7*5 U 
A.-*-OpyrCae?S*01kb DNA*rK-*7 , n-7i: LT* ffiX r 'J > 
i?iyba*frTK7i"J-->yLfc. 10©mt^a-yODIIA%, pUC118 
^4r^-|C9-r^D--y^Lfc. A.-« , -OpyrGaSl!|cK:JW*ffi^5» T 
tfc7*7X5 KpS02fC* WEpyrGJie?^Stl4{:fc«^«>«nfc. 

A 

fyyi^^ X 5 FpJaL335©fMLl 

A.* lHfOpyrG3- KE5U05 '*4S©±St4797 * U*f- KfCffiOT«431fapff 

:5 ' - GGAGGAAGATCT CTCTGGTACTCTTCGATCTC -3 1 (SJ?U## 4 ) 
7 =7 4 V— B : 5 ' -GGAGGAGAATTCAAGCT TCTTCTACATCACAGTTTGAAAGC -3 ' (@H?lJ#^ 
5) 

ffi*, Tv-TV-B^U HlndllllWISIBffiOBfCEcoRIfiPffl^^tyo 

PCRElSOilS'fcl/C, 7*7X5 FpS02*El^fc. RiSfefttt, Kf5H«$100 
fi 1 (50mM KC1, lOmM Tr is -HC 1 ,pH8 .0, 1 .5mM MgChO^fC, Taq# V * y— 1?2 .5 
pS02 lOOOng, &dNTP 250nM, HijlB : &7 P 7-l'V— lOpmolfc^SnfCo 
ti*lSlStix Perkin-Elmer Centus DNA Thermal 480£ffll^T> 94°C3^^jS 
94lCl#IHk 551C3O0M, 72t: 1 $MH* 1 V* t)l£ LT, 25+M*;Mt 
ofco C OPCRJCt o ftS430bp©*-DMAKM-*^l«tfc. COKfr^BgUI 
*±trtcoRI»cJ:t>T«BrLfe«, ^*»8cft-e#«U fitSIU 7*7X5 Kp 
S02<OBgIII/EcoRIffl5&(C^D->'{btT, 7*7X5 KpJaL335^f¥^Lfc, tSo 
T, pJaL335«\ 2 O0431bpWfrtett$ftfcpyrGit£?*£-$" 3 0 SI Hi. pJaL 
335<OfMl@£^-fo 
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7*7X5 KpS02*NheIT«»fb, pyrG3H£?<DSfol .lkb<Dn- KE»J*IBS6b 
?©5'ffl0i3J:j;3 , fll«!>#lkbO77>*y^EJIJ^aoTV'»*o 122 fC, C©ft 
TA . * U -tf <DpyrG -$HowB 101 ©fMLl 

pS05fr A 'J -tf©pyrGiH5?©5 'flj*3<tt>*3 'fi«7 5 V* > $nE*U*£ 
tf2.2kbHindIII»ffrfCj;oT, A.^U -tf IF04177^ES$E^Lfc o pyrG^Sft£ 

L/io •y-tfy^C.fcoT^ 1 ffl©ggf*HowB101*\ A.^-U-lf^pyrGOjlg? 
$fC|«f$£ft;fc$di£;frf fcjWWp-afc. HowBlOltt^U 5>yttSttT* 

ralpite^ay^X- KpJaL212©fMj 

Sau3ATgP^»f LfcA U -tf IF04177ODNAfr 5n $V ADM^ 7*7 U — fcft 

h*fu-fl,C&-oT. £<D : 7-J7?V-ZXtV--y'yLrz 0 COiBi*x 3.9k 
b0Sau3AWK-*£A,7£7"'7 X 5 KpSRe403*W 5ttfco 

pSRe403*SacIIt?«»ftT^5, IllStliiliCioT, a lpjlf£~?©&J 1 k 
bmftrfffifrftfrfyZS. KtfT*fco Cin?:pSRe403ASacIIi:LfCo 

pSRe403 A Sac 1 1£\ HindIIUC<£oTg|3#6fyC#JKfrU COtWS:, ^U/ — 
tfKJJoT^FJtfkbfeo *OSl, cinSrffiilSU pUC19ffi?Urt©Hin 
dlllgflfifcBfc^fco T'tfc7°7X~ F%pJaL173i: L/io 

pS02£HindIII"eSJ»rU pyrGffle^^#A,fc3 .SkbBffJtSrffTio cKDBWtfc. 
pJaL173©HindIIIg|5(u{cffiALT, 7*7X5 FpJaL212£f£ofc„ C<D7°7X5 
FT {is pyrGfifc^HindlllBrfrj^ Z<D±tiSL*S£tfTftiT\ alpjifc?© 
5't3iD*3'E^J(C^^tlTl/^ 0 
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Tk.tV -tf ©a lp- $UaL125©ftj?!Ll 

pJaL212fr&t#fc6.8kb©SacI/SphI^tt-£<kc>T, WWWTffif, HowBlOl*^ 
fHESStfc 0 COBrfrtt* alp©7o*— 1.5kb. pyrGffl£3\ t3<tt>'alpjl 
fi?03 , *-5*-*-1.5kb*»6J*S. C©ff2Rfc$ttS\ WJyi&fgT 

P JaL173fr £t#fc. a lpa£^W#«rgrtf 599bp<DPst I/Sac I HWtf-J&RWttffli 
fco S£ST*lil .Okb©PstI/S> Ki^ alp5ie?0^a%W"r«ttT{i^ 1.9kb 
I^StU C©ft© 1 {S£JaL125i:LfCo 

rA .* U -t? ©Np Ijlfi?© ^ a - - y 

SuperCosl Cosmid Vector Kit(Stratagene , Inc . ,La Jo 11a .CA.USA^ffll^Tv 

A.*'J-t£lF04177©y/ADNA*\ PW^iSSt ioTJggtbfcT'D h 7^7. 
h*->?>Piyb^:(Christensen,T. ,et al . .1988 ,Biotechnology6 :1419-1422) 0 ¥ 
&£Lfc&K, Labufuge T(Heto)E iot, 2500rpmt? 5^Hig^L. ^©^n h 
7 p 5Xh*fctlRS-&fc, cO^Wh^ fllffittOOnH NaCl, 20mM Tris-HCl.pH 
8.0, ImM EDTA)4HCg£jIU Cft£l00/i g/mK/P-rT— t:K:l5«J:tf0.5% SDST? 
fflaLfCo DNAHSf©fcJ6©C©I@*5J:t>*^©±r©I@tis SuperCosl Cosmi 
d Vector Kit©$i2t#&fCfiEo Tffofco 

CHEF©y*;l/SH(B ioRad .Hercu les ,CA .USA)£fflV>Tfli3tf3cffi)£fTV\ $V ADN 
kWJXHWfilsfco 1 %7*rn-xy;l/^ffll/>T, 20$|HK 2004? 

;1/K 10-508/ WaOfcttTff-sfc. yMxf->->7nvY HSftfeU SSfl 
HMWTtc¥K»i?tfci: *S^50*^l00kbW±©ttHODMA*^E»&n 

fc 0 COMA*. Sau3A"P»4rt3»fUfco ftbtlltmtiSiKWJ Xfci\ CHEF^Vl/ 
##rfr5>, 20*->e>50kb$T'©iEH-efe-p/'Co 
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x^i/3>Lfco 50/i g/mlcDTyk'^yy^r^/cLByix-htCf ^ 

-*fflBUK:flfc!>±W\ >>x;l/fefcf?100|i lOLB(100/t g/MioTytf^yvsrw 
«Lfco 50%7'J-trn-;H00/i 1 *&*x/Wdin*.. ±7^75 U-%-80t: 

W095/30757 (Novo Nordisk Bioteck.Inc. ,publishedl6 November 1995) 

cDNA^^^U-fr&jIIRSn/c 1 OCO^O-^, P DM115i:LfCo pDM115ti 
, F.**S/X#52*Op45j|fi ; ?»i)'*=l-F , r51.76kbOcDMA»ffr%^», C 
©75X5 Kfr&7o-7*IWHLfco l<D77X= F^SallfMU :<D| 
Jt%l%7^n-xy;l/T'»llfe. £g Lfcl .5kb^y Kfr5, DNA$r>i-£»W 

-7£LTffli7co 



-*» LB7U- h (lOOjt g/al07ye>";y#W) 96">x/l/7U— hffl 

37^^— CfitgStfeo 7b- h©*t£E#c>fcMffiMltf (Whatman 540 
)?3DZ-lMt $e>(C2^37°CT-lgSLfCo *OBs *0*tt*» 0.5 
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MNaOHT' 5 ftffl 2 EI, .5M Tr is -HC 1 (pH .4) T* 5 ftfiH 2 0, ftt£fC2x SSCT 5 

pDM115fre>t#fcl .5kb©32P»«fr£ffi^T, C <Dif iffi^ 7 U ^VX 
L/Co '^7V 94*£— fa >Htf?&(10x Denhart's soluton, 5x SSC, 0.02M 
EDTA, 1% SDS, 0 . 1 5mg/m 1 polyA-RNA & 0.05mg/ml yeast RNAJtfT*, 65°Cl6^f^ 

;wxu ^v-tf-v-H y^To/co /m'X'J 2V-tf— >a y&tc <i£>jjtffi*\ 

2x SSC ,0 . 1%SDS> 65°C-e2 0!ft}f>U ^LTX^^^UAlcSftLfCo 3ffl©3 
D--*\ #7o-7k:/v-f7i;2VXLfc(3E8, 3C1, 2A5) 0 

OTIfS^SftTfr 1 ^ HffIB3'flcD3X^ F^n — yf 1 2®3E843 t fcO : 3CltCti > A. 
^U-tf<D^VA(D|pl-fSi|lcti:S?l5-r5JfAE?iJ^#tnT^fCo 3X5 FDNA 3 
li g^EcoRIT^U 7^D-xy;l/»^ftT^iiiLfc 0 ^tDDNA^r, Immobi 
lon-NH7f /l/£-(Millipore)tcig?U Mf14^1£LfcpDM1157n-7£ffl^ 
T/W7*U^VXL7c 0 13X5 F^P-yfC*3V>T, 4kb£>EcoRI 

W 7 U *V X b fc 0 <1 <D 4 kbOEcoR iNJtS: $ £4Cfi?#T L fc„ 
TNpI^aX^XS FpJaL399<DfMj 

EP531 372lC^$nTV^X^7>~ FpToC65S\ SadT^frU 5'*4SOU 
>'^S ; &^< Zc46tCi|fflB1i7;l/* , J^7.77^— tf(Boehringer Mannheim)^ 
lit, 7i/-;VitBL, ^LTttlSL/Co 37 ~ F^n-y3E8fr &#fcA.:* 
'J-tfONpIit{E^%#/u7c5.5kb<DSacl8frfr^> y;l/*SC&iJ-e¥K£U »MLfc 

HMnD^-^|5l^Lfcc f# e>nfcXvX 5 F£pJaL389£Lfco iKD+fX^D 

->g|5#<DDNAK?iJ8?#Tfr ?>, A .* U -tf^Np^iiG^cDn- FffiiDt<D#lS^5t^ 

FpJaL389^BaIIT'«8frLT, NpIfi^P^Ol . lkbDrfrSrl^ fc„ 

soo7.ikb»?K-^^by-#u^7— m®LT, KHQzw-mitL. ?>im^ 
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WLT, A.*<J4f©pyrGifie?*^A,^3.5kbBriTi%1tfco MIS© 2 OOWt)t" 

bfco B 4 C ©7*5 X 5 KpJaL3990ffr£$aV4". 
lot, 7°-7X5 KpJaL399ti, pToC65^#-rtONpI«£?f*9g|W)l .lkbOB 

a I iBrfr *\ A >J -IfOpyrGae?* 3- K-T 53 .5kbDNAWM-eB» L fc t> 
TA.^- 'J -tf£DpyrG-1*JaLl5l£>¥gfj 

A.*'J-t"©aip-«jaLi25^rX^U--y^LT, i?§&fyc5-7;W-a;j-n 

If'litC^ofcpyrG^S^lHl^LfCo C<0 1 0©*UaL15ltf, alp-fcitfpyrG- 
T'fe^cl irfcfit^Lfco HowB101|n] 

rA <J € ©Np I- $UaL228©fFJj!cJ 

$$W£73i£"e, pJaL399©7.9kb©SacI$T#-fi:<£oT, JaL151%^a$s^tfc 

T^5>> ^©12ffl©j£«e&ftfr?K &feftDNA£tl§iy Lfc 0 P JaL389fr €>#fc, 
N P Iite?^#t?5 .5kb©SaclH?rJt£ 32 PlfiiLfc i £,©£7°a-7"<!; LTv #»K 
C»(*:ODHA*BaIIT«»fbfetOi&-9"lfy7*0-y hT##rLfc 0 'MVU^V 

T, gWO«^r|5l^Lrco Cft?)©^^**©*© 1 *D<DW£. JaL228fcbifc 

o 

*MU 2 

/A^TvU-^IHSLfCo CLB(C.antarctica lipase B)©N*4$7 5 
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5lJ*^KftUfc20©*y=f?*U*f-Kyn-r, N0R929 (ffi?iJ#^4) *3«t 
1/N0R930 (Sa?U#^5) (C«fcoT, 1I8l7-f ;l/*-*X* U-->^Lfc (05 

e>nfc 0 7.8kb©}fAE?'J^^c7 P '7X^ FpMT1303%, «5fC»P*ftfco 
fr6Saiafffr*Mrv^T, 2.1kb©ifASa?iJ£: ; ft3"37575 FpMri305*ffj*Lfc 
(06) o NOR929*77-fV-fcLTpW13O50E5IJ*ftJ£U CLBifO- FStt 
Tt/" 1 ^ C ^^SSiSL/Co Promega Erase-a-Base system(Promega Corp ., Mad ison 
WI.USA 

raS^WCLBife^try^XS FpMT1329£>fWLl 

pHT1305^6, CLB<DN*ffilH?lJ£ri- F-Ti>788bpOSalI/HindIIIifM' ; &#Slit 
fee £(D%ifcfre>, 2O«D/jNKM-170bp<DHindIII/Banl8lffr*3J:tf204bpC>Baiii/S 
au3AWJt (Sau3A*©i¥)#{t;Lfc) fc^ttLfco Cft£>© 21<T>Wr\*., EcoRV 
/HindIIIT$$rLfc75X5 FpIC19R££a-y{tLfc 0 CtlfCfc^T, CLBO 
Mten F>0 9bpK©{4Bti:$5V^T, LfcSau3Ai:EcoRV#jiiSgbTx Bgll 

WtttCfcofco C<D75X5 F*pMT1329t:L;fc (07) 0 
r8B#«CLB«:£ty 7*5X5 FpMT1332©fFJ&J 

pMT1305fr5>, CLB©C^4SE?lJ^r3- Ff5670bp©HindIII/XmnI»fjt**f5t 
U HindIII/NruIT^JtRLfc7-7X5 FpIC7fC^a->{fcLfc 0 iin^pMT1330 
£Lfc„ pMT1329^P)©3.0kb©HindIII/NarI»f>T'x :J3«fclfpMT1330*">e>©0 .7kbC> 
HindIII/ClaI»ffr*jlfilUT, CLB^£&it£?%7gs££#fc75X5 FpMT13 
32£{MLfc (0 8) o 
rCLBfg^75X5 KpHT1335©ffJ«J 

?§5l^5£-pToC68%ffll^T, 7X'"U-**5XJl{Ci5^T\ c lbjfifr?£f8il 
£#fc 0 p!m332fr&mkb<DBcll/BglIlKK- ; £\ BamHIT^JWf LfcpToC68tJSA 
LT> pMT1335*f&SL:fc (09) . XStCfc^TC.T:/*-*^*©',)^--^ 
£fP!£-e£>*:#><D^7*-i:LT, 75X5 KpMri335*f&SLfco 
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pMT1335fc<£tfpToC90©2ffl©:/7*5 KlCfcoT, A.*'J€t* 
IF04 177*5 i tfJaL228£&4 |W]B#fl5K$E^ L fc„ 

, S&KCLBCfiSflgfcJc-aT, pKT1335*^A,/£JgWE«f**a!S?tfco A.*l> 
•e , OB : 4ttIF04177*3itj : alp-,NpI-<*JaL228O^S^ft^?.#^ 1 fflfcSNL 

, 93^H^y^5g»$*fco i.2LO20%"r;I/h-^jtfc8%flaR©iB 

£«*^£Keiler«18t(2L)te8fflLfco 20%V;1/ h-X$£ 8 %mm<DM£ 

WT©*ilf, JaL228£*tt*CLB}gtt©iK*4:* iF04i77fcfcnt5iK*i:^:tb 

« Ufco llT'I U (LU) ti, P H7 .0, 30°CO^ffTT\ h 'J 'J > 

0 e Ogfr 5k JaL228T'04M*tiv IF04177O4Mfi«t 0 1 .8fg£V>C t tffofr 
•9, alpit^fc'cttfNpiae?^^^^^^. cneoynxT— IfgttT'^ 



93RJ H £ > * ?§i?!£<D, IF04 1 77*5 «fc tfJaL228tC «t § CLB4 





IF04177(LU/g) 


JaL228(LU/g) 


93 


575 


1041 
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( 1 ) -*H»« : 

(ii) &w<D%fo: %mte®±mmi3&tf? >/^«4ijs 

(iii ) E9»J©» : 6 
( 2 ) E?'J#*f 1 ©1f IB : 
( i ) EfllWtt : 
( A ) : 

(B_) S : tt» 

(C) X h > K : 1 #tt 

(D) h ^ o ^ — : jgff 

(ii) : Y J ADNA 

(vi) £3^ : 

(A) : Fusarium oxysporum 

( B ) m : DSM2672 

(CMftftft : p45 
(ix) #m : 

(A) : mat * K 

( B ) &m : 785. . 2049 
(ix) : 

(A) : sig K 

( B ) &m : 55. . 784 
(ix) #H : 

(A) :Oho> 

( B ) &fi : 364.. 415 

(ix) mm : 

(A) : f > h n > 

(-B ) &g : 802.. 854 



(32) 



<&B.2 0O 1-50038 1 



(ix) %fWl. : 

(A) : 4 y V o > 

( B ) &g : 1821. . 1868 

(xi) ge^jfsfc : i : 



ATftPftTTTPT 


lAArnljlVylV/l 


(TTf(Tf ATP 


fiGHTATff A 


uLLibUvlUU 


TCfTPATTPr 


fin 




rrrpTAATrr 

\j l 1 A/V 1 VA/ 


TTPAPffTTC 


AGCAAP/T,TG 




UVJ 1111 




AAGCTTfTTP 

AAUV 1 1 LA*/ 1 v 




fiTAPGTTOPT 


PAGPrAPPrAPrfr 


TTPPTGATGA 

1 1 vAy J \JA 1 VJA 


TGTPAftTPiCP 


i an 


AAGCTPfiTPA 


PPAAP/YJPfJP 


TCATTAPAPP 

1 UA 1 1 itt/fYvA/ 


OAfJAPTPiPPA 

U AU AL> 1 U\yV/A 


AHPtAPTTOCT 


TAAOTfYJAPT 

A AAVJ 1 VAFA^/ 1 


9A0 


TTPPPPAAPrP 


PTAPTTTPPft 


TATOPTPAPP 


PATPAPTATP 

VjAILaLI Alu 


TTPPTAPPAA 


PPPAATTPPO 




PATPTAAAPT 
LAI ul AAAvl 


TTAAPPAPAP 


TPTPAAPPPT 
lulLAAwul 


ATTPATATPP 
Al lUAlAlvAr 


APAATPPTPA 
ALAA1 uLluA 


TTTPA APPTP 


ODU 


AAPPTPPPTA 
AAUxlvuulA 


TTPTPAAPAP 

I ILlLAAlxAL 


TTTPPPPAPT 
1 1 IvuwAvl 


TTPPAATPTP 
1 IvnrAAllfllr 


ptpapatppa 
LIuALAIIjuA 


TAPAPATTPP 
IALAvjAI IWj 


AOCi 


ppptpapppp 


r &PPTPTTPT 
UAlnjlLl 1L1 


PPTAPPPA A A 
ULlAUnmAA 


PAPPTTPTAP 
V/Alful 1L1AL 


p ApPPPA APA 
IrAuuuV/AAljA 


ttppppptpp 
11 UAAjvILL 


AQCi 


TPTTAPPA AP 


PPTPAPPAPA 
LUlUALwurA 


A APAPPPPPT 
AAUALLLUbl 


PPAPPPTPTP 


A APP APAPPP 

AAuuALAtUj 


TTP A TPTTPT 

llVrAllillLl 


D4U 


TTPTPTPPPP 
IILILILIAA/ 


PTTPAPPPTP 
Irl lWUnjLlU 


APA APPPPA A 
ALAAWA/LAA 


PPPTPAPA AP 

uVjLIuAItAAIj 


A APAPPA APA 

AAvjAWJVAtrA 


APPAPTAPAP 

ALVALlAtAt 


DUU 


PTTPAPTPPT 
LI 11/AL10Vj1 


APPA APPPTA 
ALLAAlnnriA 


(YYTPAPPA A 
ULuluAul/AA 


PPPPPAPPTT 


A APPTPAPPT 
AAOCJVALUi 


APPTTPTTPA 
AvA/1 llxllUA 


fieri 


TPAPA APAAP 
lUAuAALAAO' 


PAPPTPAAPP 
\tA\Aj ILAAuL 


TPAPATPPAP 
lLALAluLrAu 1 


APTTPAPAPT 
AVjI HjAuALI 


PATATTPTTP 
UA1A1 1 VjI lu 


APA APTPPPT 
ALAALlvnA/1 




PTTPAPTTAT 
ul luALl 1A1 


PTPAATPPTP 


PPA APAPTPA 
LLAAVrAuluA 


TP A PPTTPTT 


PPTPTTPTTP 
uulVxl Hrl 11/ 


APTAPPTPAA 
ALlAV/lrlLAA 




TPAPPPPAPA 


TAPAAPPTPT 


APT A PPT ATT 


TPPATAAATT 

1AA/A1AAA1 1 


PAPPATTPPP 


AAAPAATTPA 
AAA lr An. 1 IVjA 




PPPTTPTATT 


ATAPTPPTTP 
AiAv;HA/l lu 


PPPTPTPAAT 
vwllrlLAAl 


PA TPPPTPP A 


APPPATPTPP 
AuwAILIUj 


PTPPAPTPTT 
LlvLAL/lull 




PAPA APPPPT 
UAUAALUA/1 


PPA ATPTPPP 
wAAlLlLUL 


PPPPTPPPAP 


TTPAPPTPPP 


TPAPPPAPPP 


PTPA A APA AP 
LlwvAALAAV/ 


* you 


TACACCACAA 


CCCGCGGGAA 


CAATGGAATT 


GCACAGGTGA 


ATCCTTCAGG 


GCGCTXACC 


1020 


TATCTGAACA 


ATTACCGTCC 


tgatagcocg 


TCGCTGAAGT 


TCGAGTATGA 


nACTCCACC 


1080 


AGCACCACTA 


CACCCACCAC 


CTACCGCGAT 


GCTTOCATCG 


CTCAGCTTTT 


CTACACAGCC 


-.1140 


AACAAGTACC 


ACGACCTCCT 


ctaccttcit 


GGCTTTACCG 


AACACGCTGG 


TAACTTOCAC 


1200 


ACCAACAACA 


ATGGCCAGGG 


TGGTGTAGGA 


AACGATATGG 


TTATCCTCAA 


CGCTCAGGAC 


1260 


GGAAGCGGCA 


CCAACAACGC 


CAACTTCGCT 


ACACOCGCTG 


ACGGTCAGCC 


CGGCCGCATG 


1320 


CGAATGTATC 


TCTGGACATA 


CAGCACAOX 


CAGCGTGACT 


GCAGTTTCGA 


CGCTGGCGTT 


1380 



(33) #g 200 1- 50038 1 

CTTATCCACG AGTACACTCA CGGTCTCTCC AACCGTCTCA CAGGTGGCCC TGCCAACTCG 1440 

GGTTCTCTTC CCGGTGGTCA ATCCGGTGGC ATGGCTCAGC GCTGGGGTGA CTTCATGGCT 1500 

ACTGCCATTC ACATCCAATC CAAGGATACC CGCGCTAGCA ACAAGGTCAT GGGTGACTGG 1560 

GTGTACAACA ACGCAGCTGG TATCCGAGCT TATCCTTACA GTACAAGCCT TACCACTAAC 1620 

CCTTACACTT ACAAGAGTGT TAACAGTCTC AGTGGAGTCC ATGCTATTGG TACTTACTGG 1680 

GCTACTGITC TGTATGAGGT TATGTGGAAC CTCATCGACA AGCATGGGAA GAATGATGCG 1740 

GATGAGCCCA AATTCAACAA CGGCGTTCCT ACAGATGGCA AATATCTTGC TATGAAGTTA 1800 

GTAGTGGATG GCATGTCGCT GTAAGTTGTC CCTTGGATTT GTAGGAGTTC TTATCTAACG 1860 

TTTAATAGGC AACCTTGCAA CCCCAACATG GTCCAGGCCC GAGACGCCAT CATCGACGCC 1920 

GACACCGCTC TTACCAAGGG AGCTAACAAG TGCGAGATCT GGAAGGGCTT TGCCAAGCGT 1980 

GGTCTTGGAA CTGGTGCCAA GTATAGTGCT TCCAGCCGTA CTGAGAGCTT TGCTCTTCCT 2040 

TCTGGATGTT AA 2052 

( 2 ) mmm^ 2 <omn ■. 

( i ) : 

(A) g£ : 296Sm&M 

(b> m. : ®m 

( C ) X h 7 > K ; 1 2MI 
( D) Mo-;-: &m 

(ii) ftj- m : '*f J ADNA 

(vd mm : 

(A) : Aspergillus oryzae 

( B ) W : IF04177 

(C) mmfo : Npl 
( ix) ft Wl. : 

(A) £ffc/ : x* V > 

( B ) : 458. . 817 
(ix) %jWi : 



(34) !ffg2 001-500381 

(A) : V > 

( B ) : 868.. 1262 
(ix) : 

( A ) : 7 7 

( B ) ftg : 1320. . 1870 
(ix) ^ife : 

(A) Zm/*- : x+7 7 

( B ) &g : 1930. . 2344 

(ix) ffiWl. : 

( A ) : x* 7 7 

( B ) &.W : 2404. .2587 
(xi) iE?'JfE* : IB?'J#^2 : 



CCCCCGATTG 


GGAAGACCTT 


GAATCCAATC 


TATCGGAGAG 


CCGACGGAAC 


GGGTTTTCTT 


60 


GAACCTAATC 


TCCCAATTGC 


TTTGAGAAAA 


TGGATATTAT 


TCAATGCCCC 


TGATCATTAT 


120 


TGGCATACTC 


TTCACGGAGT 


GGTCTGCOCC 


TGGGCGATTG 


CTCCACCATG 


AGGTGCATGA 


180 


AGGTAACCCC 


GAGCTGCTAT 


AGATGAAGTG 


TGTCGGATAT 


TGCAGGAGTC 


TGAATGCGCA 


240 


GCTCATTGCC 


crrnc(XAC 


CATGATGAAT 


GGGACACAAT 


ATGTCTAGCT 


CCGGGTTGTC 


300 


TCCGGCCAAG 


AAGAAATGCT 


TCTTTGCGTT 


GATCCAGCGC 


GTCGAAATCT 


CCAATTGAAC 


360 


CGGTATAAAT 


AACAGCTGAG 


CGTCGCAGCA 


TTCAAGGCAG 


AACCATTCCA 


CAGATCATa 


420 


TCTATCATTT 


GCATTGAGTC 


CAACGCCCTG 


GCAGTTCATG 


ATGCGGGGTC 


TTCTACTAGC 


480 


TGGAGCOCTT 


GGCCTACCTT 


TGGCCGTOCT 


TGCGCATCCG 


AOCCATCATG 


CACATGGACT 


540 


TCAACGTCGC 


ACAGTTGACT 


TGAACTCATT 


CCGTTTGCAC 


CAGGCAGCGA 


AGTATATCAA 


600 


TGCGACTGAG 


TCTTCGAGTG 


ATGTTTCATC 


TTCTTTCTCT 


COCTTCACCG 


AGCAAAGCTA 


660 


CGTGGAGACG 


GCCACTCAGC 


TCGTGAAGAA 


TATCCTGCCA 


GATGCTACCT 


TCCGTGTCGT 


720 


CAAGGATCAT 


TACATTGGTA 


GCAATGGGGT 


CGCTCATGTC 


AATTTTCGTC 


AGACGGTOCA 


780 


TGGCCTTGAC 


ATTGACAATG 


CGCACTTCAA 


TGTCAATGTA 


CGCTGCAGTC 


CACCTATACT 


840 


ATCTTCGGTG 


CTAACCACTT 


CATTTAGGTT 


GGGAAAAATG 


GAAAGATCTT 


TTCCTATGGC 


900 



(35) 



^200 1-50038 1 



CACTCATTTT 

vi IV 1 VJ 11X11 


ATACGGGCAA 

til iivvy vvxixi 


AATCCCCGAT 

X LX L X VVvvvilii 


GCCAATCCTT 

VWIXilXWX X 


TGACGAAGCG 

X WX IV/ V XXX XV V/V 


GGATTATACC 

V V X X 1 1 t 1 X I IVV 


960 

wvV 


GACCCTGTAG 

VI IVvwl VJ li iv 


CGGCTCTCAG 

W Uvlvl Vi IV 


AGGAACCAAC 

X IV V I XI lWVl IX IV/ 


GAAGCTTTAC 

VJX XX XVJ V X 1 1 I IV 


AGCTTTCTAT 

ilVJVl 1 1 villi 


CACTCTAGAT 

Vi IV X V X X IVJx 1 A 


1020 


CAACTGTCTA 

VI IX X V* 1. VJ X VJ 11L 


CTGAGGCTAC 

V X VJ1 & VJ VJ V/ X I X v 


CGAGGACAAA 

VVJ X X VJ VX XVI XX XX X 


GACTOTTCA 

VXXVXVVX X Vi X 


ATTTCAAGGG 

I X X X X VX XX X VJ VJ VJ 


AGTCTCTGGC 

X ft V X V X V X VJ VJ V 


1080 

XVVJ V 


ACCGTTTCGC 

x xv vv i jl j> v v vj 


ATCCCAAGGC 

XXX Wwvi Xi X VJ VJ V 


TCAGTTGGTC 

X V/i XVJ X xwuxw 


TACTTGGTAA 

Xilvi X VV X XXX X 


AGGAAGATGG 

I XV VXXXXVJXXX VV 


CAGCCTTGCT 

VXXV VV X X V V X 


1140 

JL X x V 


TTCACCTGGA 

JL 1 V4»vV 1 V VI I 


AGGTGGAGAC 

1 1 V V X VJ VilVXXV 


AGATATTGAC 

IlVIXXiXX X VJX XV 


AGCAACTGGC 

X XVJ V/L XX IV X V V V 


TGTTGACCTA 

XVX XVX Ivv 1X1 


CATCGATGCC 

VXl X VV I XX VVV 


1200 

X.L4 V V 


AATACCGGCA 

4 A* 4 11 A%^ W 4 & 


MGATGTCCA 


TGXjTGTGGTT 


GACTACGTAG 

V A * V*/ A A * V> V A 1 4 V 


CCGAGGCAGA 


TTACCAAGTA 


1260 


TAGTCAGTAT 

A JX A A A A *r A\ *- A Jfc 


TTTAAGAATG 

A A AV Jxi A V^ A AAA A- V 


TGACTTGGAC 


TGTAGAATGA 

A W* A t AW 4 44 A A w 4 A 


AGCTGACACA 

4 A V^ A V# Jj> A J A 1> A 


CCACCACAGT 

x JL v^ w^L J»%^4 4 V> A 


1320 

^A> %/ 4W \/ 


GCATCGGGTA 

V Vi XX V V/ VJ V X 1 1 


TTAATGATCC 

X X X XI XX VJ 1 X X VV/ 


CACGGAGGGC 

v/x xv/ vj vj x xvj vj vj v/ 


CCTCGCACCG 

V/V/X VVVilWV 


TCATCAGCGA 

X Vi X X VXXV VVX X 


TCCATGGGAT 

X V/ VX XX VJ 1 VJ VJ X X X 


1380 

J- V V V 


TCGTCCGCAT 

IvU L uVUwXli 


CTGCGTTCAC 

V 1 V VVJ 1 1 VXl V 


CTGGATCAGT 

V 1 VJ VI (11 Vi 1VJ 1 


GACGGAGAM 

VilWI VI lVJi.Lt XXI 


ACAACTATAC 

Ilvxlilv 1 ill ilv 


CACAACTCGC 

Vllvxlilvl VVV 


1440 

mv 


GGCAACAACG 

V V VI If 1 V I If 1 V VP 


GTATCGCGCA 

VI 1 ill VV VVJ VI 1 


GTCGAACCCT 

vj i v vj x xi xvw x 


ACtGGTGGAT 

i X VWJ VJ x VI VJ x 1 X 


CGCAGTACTT 

VV VI IV i. X XV 1 1 


GMGAACTAC 

v xlxl v ilxl V 1 XLV 


1500 

J-O VJ V 


CGGCCTGATA 

V\J V V V X VJ 1 llil 


GCCCCGATTT 


GAMTTCCAA 

VJ X LX XX X L X Wi XX X 


TACC(XTATT 

XXLWWXXXX X 


CGCTCMCGC 

VVVX Vi XX X vVJ V 


CACACCXX^CA 

VX XVX X WW Vi X 


1560 


GAGTCCTATA 

VJ X XVJ X V V 1U1II 


TTGATGCGTC 

X X VJ XX X VJ WW X V 


TATCACTCAG 

1 X X 1 V/X IV X VJX XVJ 


CHTTCTACA 

v/ x x x xvj xx ivi x 


CTGCCAACAC 

V X V VVX XX XVX XV 


GTACCACGAC 

V XX XV VXXV VXXV 


1620 

Xvu v 


CTACTCTACA 

vlilvl V 1 i J VI 1 


CTCTGvjWTT 

VI V/l vvlvivi X 


CAACGAGGAG 

VI LXlWIlV VilV 


GCCGGTAATT 

V VVV VJ 1 i Xi X X 1 


TCCAGTACGA 

X VVX LV X 1 X WX 1 


TAACAATGGA 

X X XX XVX XX XX V V 11 


1680 

J-VI VJ V 


AAAGGAGGTG 

XXilllV VJTlVJV 1 V 


CTGGAAACGA 

v l vJvJxixxxiv vJix 


CTACGTGATC 

vj 1 xiVv x vxi 1 v 


CTCAATGCTC 

V I Vi ixl 1 V/V 1 V 


AGGACGGTTC 

f lvJ vxlVv v 1 IV 


TGGCAtXAAT 

1 VJVVA VVilix 1 


1740 


AACGCCAACT 

AAVvjvVfxfiv i 


TCGCTACGCC 

1 v/ UV 1 A VVTvV 


CCCGGATGCA 


v A vv v/V vJVjv v 


(TATGCGTAT 

uvxi i vrvvvti i 


VJ J ilv A ill vv 


lOvv 


ACCGAGTCCC 

4 IV WXXlJ 1VVV 


AGCCTTACCG 


TGACGGCTCC 

1 VJ ilVV vJ V 1 VV 


TTCGACjGCTG 

1 X VVJ XX VJVJV 1 VJ 


GTATTGTGAT 

UiJxi J v 1 v xx 1 


TCACGAGTAT 

i Vxiw nvj ixi x 


1860 

XUvV 


AC7CACGGTC 

X IV X VilVVJv X X/ 


GTATGTATCC 

VJ X X X X V X I k X V/ V/ 


CTTATGAACC 

V/X X XXX VJ I XX IV/ V 


CCAAGATAAG 

WX XX XVX 1 X I Li XV 


GCAGTCTGAA 

VVX IV J VX Vi XXI 


C7AACACtAT 

V J XXXXVX X V/V/X X X 


1920 

1UUV 


GGTACACAGT 

v>> v A 1 l\/i A WJ. aXJ X 


CTCTAACCGG 

V/ X V/ XX XI IVVU VJ 


CTCACTGGAG 

V/ X V/X XV/ X VJ VJ X X VJ 


GACCTGCTAA 

VJ ilV V X VIV/ X X XXX 


CTCTCGCTGC 

V XVI VVV X V V 


nCMTCXCC 

X XVX XX XX WW 


1980 

X V v V 


TTGAATCCGG 

1 1 vxixxi wviv 


CGGAATGGGT 

v v u rixi i vj vj vi x 


GMGGTTGGG 

VlixxlVvl 1 VJVI V 


GAGACTTCAT 

vixvfxVl 1 Vxll 


GGCCACGGCA 

V V VV2 IV VJ Vj Vix 


ATTCG{jCTCA 

ill X V V VJ V 1 VI 1 


2040 

uV iU 


AGGCCGGCGA 

I IV VIVVv V VVJX X 


TACTCACTCG 

1 ilV 1 VI IV 1 V/ V 


ACCGATTATA 

I IVVVllX lxl Ixx 


CCATGGGTGA 

Will V VJ vj J VJ/l 


ATGGGCTGCA 

Jl 1 VjvvV 1 vJVfl 


AACAAGAAAG 

IlA ViXXX V IXxl/1 V 


2100 

xJ J.V V 


GTGGCATCCG 

V 1 V Wil 1 W V 


TGCTTACCCA 

xv VI IxiVVVJx 


TTCTCAACCT 

1 1 V 1 V/11 1VV 1 


vXCTGGAAAC 

VVVx vVJiixiixV 


CMCCCTCTC 

vililVVV 1 V 1 V 


ACCTACACCA 

xxW L AUilvvA 


2160 


GTCTCAATGA 


ATTGGACGAA 

XXX 1 VJ VJX iwVxU 1 


GTGCATGCCA 

VJ X VJ V/X X X VJ VVX X 


TCGGCGCGGT 

X VWV/VWV 1 


GTGGGCTAAC 

V 1 V VJ VV i. XXX XV 


gtattgtacg 

VI 1 il 1 1 VJ x X IV V 


2220 


AGCTGTTGTG 

X IV V/ X VJ X X VJ X VJ 


GAACTTGATC 

ujuivx x vj xx x v/ 


GATAAGCACG 


GCAAGMTGA 

VJ VIXX XVJI XX XX VJXX 


CGGGCCxAAAG 

W VJ V WXXJXX XV 


CCCGAGTTCA 

W VVJ XX VJX X VX X 


2280 

LULU VJ VJ 


AGGATGGAGT 

I IV VII X V V I IV X 


TCCGACTGAC 


GlXxUGTATC 

VJ VJ V/X LX XVJ XXIX V 


TCGCCATGAA 

X V/V WI 1 X VJilXl 


GCTGGTGATT 

vJvlVJVJxVJxll 1 


GATGGCATAG 

VJX1X V V vxxxxxv 


2340 


CATTGTAAGT 


GCCAACCTCG 


TTTCCTCTTT 


CTACCTATCG 


CAGGGGCTAA 


CCTTGACTTT 


2400 


TAGGCAACCT 


TGCAACCCCA 


ACTGTGTCCA 


GGCTCGCGAC 


GCCATCCTCG 


ATGCCGATAA 


2460 


GGCTCTCACC 


GATGGTGCTA 


ACAAGTGCGA 


GATTTGGAAG 


GCGTTTGCTA 


AGCGTGGTTT 


2520 



(36) f$S 2 0 0 1-50038 1 

GGGTCAAGGC GCTGAATACC ATGCGTCTCG TCGCGTGGGC AGTGATAAGG TGCCCTCTGA 2580 

TGCTTGCTAG AGTTTGTGTA TATTCTTTCA GCTAGGTGAT TGGGGAGATC CTGTAGGCTG 2640 

ACTATAGTTT GAATTTAACA ACATTTCTTA ATTCTTACTG TCAGGTAACT TGCACTGCAC 2700 

AATAGCATGA ATAGGTTATG GCACTCTGGC CCTTATGTCG GATTTCTACA CAATGATTTG 2760 

TCCTTAAGAA ATACTATCTC AACTCATCAC CCCTCTCATC GTCCGCCGCT TCGAATTCAG 2820 

GGTCATTCTT CCCCGTCTTC CTGGCCCCCT TGGCCGTCCT GACCCTCTGC TTGCTCTIXA 2880 

TCTCCCCCTC CACCCTGATC ATAGGTCACG GTGGCCGCCG GTCCCACCAG GTGGTTGGGG 2940 

CAATAGTTGT TTATAGCACG GGGCTGCT 2968 

( 2 ) mmw* 3 ©it n • 

( i ) : 

(A) g$ : 3922JtS2t 

(B) m-.mm 

( C ) * h =7 > K : 1 *m. 
(D) h^ai? - : Um. 

(ii) : cDNA 

(vi> mm : 

(A) : Aspergillus oryzae 

( B ) W : A01560 

(C) : alp 
(ix) : 

( A) : x* V y 

■■(B) ftfi : 2310. . 2634 
(ix) #m : 

(A) + - : x*y y 

( B ) ftg : 2684. . 3129 
(ix) : 

(A) : x+y > 



(37) ^2 00 1 -5 0 0 3 8 1 



( B ) {£g : 3188. . 3276 
(ix) ft 

(A) + - : 7 > 

(B) ftg : 3333. .3686 



(xi) ffi 


: IE?'J## 3 


• 






GGATCCATAA 


TGAGCACACT 


TGAACCTCGC 


ATGAGTGCTC 


CATATCTTAG ATCCATTTGA 


60 


GTCACGAGCG 


TCGAAGCCAA 


GGCTAAAAGA 


AAAGGGACCA 


AGACCGCCGC ATATCGGGGT 


120 


GGCTCAACAA 


TCGCTGCTAG 


TGTGTACACA 


GGATACATAA 


ATTAATCAAG AGCCAATGAC 


180 


GTTATCGAAG 

VI X X XX X VVJiXi XVI 


ACATGATATT 


ACTTACTTGA 


TTTGTTGCGG 


tgctccgact caactggatt 

X W A V/V/VJ i XV X wi U1V X V* \J1 1 X X 


240 


CAGATGGAAG 


GGAAGGGATT 


CTTGATCAGG 


CTCGTCCCGG 


GATGACCATT GCTCCTCTCG 

VIXXX VI X1V/V/JXX X VIV> I VUIWIWU 


300 

U V v 


AATCGAGACA 

AA 1 vV/luiivA 


ATGTTGAATG 


OCCAGGATGA 


CGATTGAGAG 


CGAGATATTA AAAAAGAGAT 

V/VlilVI XX X IX X X XX 1 11 XI XI XI XUi l\li IX 


360 


TAAGGGTTGA 

lAAvTuu 1 1 VTA 


CGATTGCCAA 


cggaagcccg 


ATGGAAGAAG 


AAATGCCAAG AATTTGGCTG 

riiifi x \jv/V>/xavj ix/i in uvjv i vi 


420 


fOTGGATGTT 


AGTGCCGTTT 


AGCCTCAGGC 


CvTAGCTGAA 

\y V/VyAUY> 1 vl Axl 


TCCCTGCCAA TCACGAGGCA 

X vA^V/ 1 VJVvyAA X V/Av/VJAvl UVA 


480 


GGGPTf ACTA 


CCTOCAACCC 


TCACACAAGA 




(TiTTrCfTG f AGGTfTTfT 

ulvl J 1 wiu v/AVAJl IA>1ys1 


540 


(XTTArTTTr 

Uvl lavl X Iv 


CCCTCTTTTC 


OCTCCTGAAA 


TGHTTGAGA 


ATGTfGTCfG GAGCTTAGGA 

A 1 VJv/V/vT I v/vyvi VJAUV/X lAVJAJA 


fiflO 

VJUU 


AAGCTACGAC 

AAVXV/ X A vAJAV/ 


GGOTAATGT 


TCTAATTTCC 


CCCACCGACC 


TGCCCTGGCC AGTTAGACCG 

IVJUwV/lUUw XxVI 1 X IXUiXwVVI 


660 


CCGGACCCAT 


CGAATGCAAC 


ATCACCAACA 


CTAATTTACC 

V/ X XxTX A X X I IV/V/ 


TGCATCTCTG TCAGCCCACT 


720 


GGGTTTAACT 

wUVl X 1 iXiXV/ X 


AGATATGCCA 


AGGACTTGCT 


TGGCTGGTTT 


ATGCATGAAG AGAGATGGGC 


780 


ACTAGTGCGT 


GCGGGACCAC 


AAACCTCACC 


TGCAGAGGGC 


TCATGCACCT GAAAGACTGC 

X WXl X WilWl VlXIXXIXVIXxvyx vv 


840 


fAATOATTAT 

VvAA 1 VJ A 1 V>A 1 


TTP APTflTTT 
1 IirAvvluvrl 1 


AuuIV/AAIaaj 


GTTAGGCTTA 


GAGCCCTTTG CTAATGCCGA 


qno 


TGCCGCCTCT 


TTGACTGCCA 


CATTTCTTGG 


CTTCOCCTCT 


tggcccctcc cgtcccttga 


960 


TGCCAAGGGC 


CTTGGTGGCT 


CGGACTCOCG 


GCGGTAGGCT 


ggccacctac tcatggcgtg 


1020 


CGCAGATGGG 


CCATTCAGGT 


TGTGCCTAAT 


GACATACTCT 


gatgccgacg ggaaggccgg 


1080 


CTGCTTGCTG 


GTGTCATTGG 


CTTCTCGAAT 


GACTCGGAGG 


ATTGTCGTCT TGCAGGACTT 


1140 


TTGTGTAACA 


ACAGGGGCCG 


ACAGTTGGCG 


TGGCTGCCGT 


GGATATGCTT TTGCTGCGAG 


1200 


CCATGGTTAT 


TCTGCGGAAC 


GAAACCACOC 


TCCCACCCAA 


ACAGGGCTAA TGTGCOCAGG 


1260 


TCCTGATACC 


ATCAGAAGAC 


CTCCAGGAGC 


ACATGCCTGT 


TCGCATAACC GTGGTGTAGC 


1320 



(38) 

ACCAGGAATT GCTTAGCTTA GCTTCTTCGA CTGGGGGGCC 
ATCCCACTTC TTTGTGTGAT AGCCCCTCCC GCGGCCCTTG 
CCATACCGAA ACCGCGATAT TATAGGTGCA GATGGTTATT 
TCTTTGCTTC TCATGCAGCC CCATACGTTG CCGAATTTGG 
TTCGMGTTT AGATTCCGAC AAGACCTCAG CACCCAATCA 
AAGACGTGGA AAAAAGCGGA TATCGCGTGA GGATGCCAAG 
GATCTCTGTC GCGCTGTTAG GATGATCTTC ACTCCTAAAG 
CCTTCCCTGT CCAAGATATC GGTTACTCCT CTCATTATGG 
TTGACTGAGG GATATACCAC CTTCCCTTTG AAGGTACCGA 

mcmrrc gaggaaagca tcctatgcta gtctctgcca 

TTGCCATAGC CTTGTGTTCT TCACGGTCTA TCGGAACACC 
CAGCGTCCGT GGTGGTCAAC ATCATTCTCA TCTTTCATCA 
AATTTCCGGT GGAGCACAAC GCCGTCCTCT GAGATGCAAT 
TACAATCTGT AGTACAGAGC ATCCTTGTAC TTGCATGCTG 
AGAACTTGCT CGAGAACAGG GAAATATAGA ACTCCTGAAG 
CCCTCGTCCA TCCTCACTTC CATCATCAAG CCAGCGGTTT 
TTCTTGCGCA TCTTTACAAT CTICTCATCA TGCAGTCCAT 
TCGGAGCTAT CCTTCCCGCG GTCCTCGGTG CCCCTGTGCA 
AGAAGCTTCC TGGAAAGTAC ATTGTCACAT TCAAGCCCGG 
AGGAGCATAC CACCTGGGCT ACCAACATTC ACCAGCGCAG 
CTGGCGGTGA TCTTCCTGTC GGTATTGAGC GCAACTACAA 
ATGCAGGCTC TTTCGACGAT GCTACCATTG AGGAGATTCG 
GTCATCCGCT CGCATTTTTG AATGACAGCT AACTCGCGCC 
GGACCAGATC TACTACCTCG ATGGCCTGAC TACCCAGAAG 
CAGCATTTCC CACAAGGGCC AGCAGAGCAC CGACTACATC 
GGGCACCTAT GCCTACGTGG TGGATAGOGG TGTCAATGTC 
CCGCGCCAGC AAGGCCTACA ACGCTGCCGG TGGTCAGCAT 
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AGAAAGTGCT 


TATCGCAAAG 


1380 


ATCAAGCCGT 


TCTCGCTCGC 


1440 


ATTCTTTTTC 

m m. mm mm 4> A\ At m\ mm ^mf 


1 A x X 1 XX^AV A, A X 


1500 


CTACACCTTG 

XX X A IVi&V X# X X V 


GGGCTCATTC 

VV V XX X XX A 1 A 1 W 


1560 

^km V V* 


AAACCCTTGA 

i Xm A-t k V/ XX XX A X VI J 


TTCCTGATAA 

X X XX XX AY X#4 a A 4 AA •> 


1620 


CAAAGGGAAT 

^rm M mm m> ^mW *r A mm mm mm 


GGGTCACATT 

& mw to m ^w m m m m 


1680 


GCATCGCCGC 


GGCATTAGGC 


1740 


CGAGCTACTT 

VVi A V/ X** ^ i 4 ^X X A- 


TGTGAATTAA 

X v X V J ASA A A A A AA A 


1800 


GCCACTACCT 

V XV Vi ft XX X & A XX XV X 


TGAGCGTTAG 

X V A XV X^ X* mm AAIV 


1860 


ATCACTGCAG 

m m m A * mm *r mr * A^*' 


CGTCGACAAC 

W m> *^ ► ♦ ^rm< mm m 


.1920 


CGTTCATGAC 


TGAAAGGGGT 


1980 


TGCCCGCTGA 

A X* ^XXX X* XX X V*J 


TTGATAGAGT 

41 4> V iAA tl >^ A> AW A 


2040 

mm* ^ * v 


GTCACCCTGT 

X# A. XXI. LWV X. XX A 


AAGTTTCAAC 

4 AAA V AV A. mt^m. AX 


2100 


TGCAAGTGAT 

X Vwi lixVJ X Uill 


CCAAATCCGT 


2160 


GTTATAAATA 


CCACATGCAT 


2220 


CTATCCTCCG 


ACTTGAGTTG 

A XXX XXVI IV XXV 


2280 


CAAGCGTAOC 

Wi * Xr X^ X* m, 4 m X" 


TTGCTOCTCC 


2340 


GGAAACCCGC 


CGGGCOGCTG 


2400 


CATTGACGAG 

AAA XP A A V V A IV 


GCAAAGATTC 

w X m*A. §to+ MW&m M mm mm mr 


2460 


TCTGGAGCGT 


CGTGGCGCCA 


2520 


GATCAACAAG 

vl X X ViUlVJ XX Xv 


TTCGCCGCCT 

X X XX X# WV XX XX A 


2580 


CAAGMCGAA 


GATGTTTGTG 

vili V* X X X VP X V» 


2640 


CAGGTTGCCT 


ACGTCGAGGA 


2700 


AGTGCCCCCT 

fxvJ X Uvvvvvl 


GGGGTCTGGG 

\J V w V 1 W X VP VJ VP 


2760 

U 1 vv 


TACGACACTA 


GTGCCGGCGA 


2820 


GACCATGAGG 


AGTTCGAGGG 


2880 


GTGGACAGCA 


TTGGCCATGG 


2940 
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CACCCACGTT 

WlvVvftW 1 X 


TCCGGCACCA 

X vvuUviivvIl 


TTGCTGGCAA 

x i uvi uy vi xx i 


GACTTATGGT 

V X XV X XllXvv X 


ATCGCCAAGA AGGCCAGCAT 

lllvVVVIUkUll ilUUVVIlVvill 


3000 

WW 


CCTTTCGGTC 


AAAGTTTTCC 


AGGGTGAATC 

ilUU v X Vlilill v 


GAGCAGCACT 

VilV VJ IV Vi IV X 


TCCGTCATTC TTGACGGCTT 

X V W X Vi X X XV XX VilVUVvl X 


3060 

W V v 


CAACTGGGCT 

VW 11 lVv 1 y U VI V> 1 


GCCAACGACA 

VI vv I xx l v VI 1 1 vx 1 


TTGTTAGCAA 

X X VI 1 1 ilvVilii 


GAAGCGTACC 

VJX1X1V* VVI XX Iv V 


AGCAAGGCTG CAATCAACAT 

IX VI VX XX 1VJ V* V X VJ VX XX X X V J XX XVX 1 X 


3120 


GAGCTTGGGT 

UllUv 1 1 VIVIVI 1 


GAGTTTACAT 

vJxlVl XXI Xivxl 1 


TGTTCTTCTC 

1U1 J vX 1 vl w 


TACTTGGAAC 

IXlvl 1VIVIX1XIV 


GCGCGAGCGC TMTTTCAAA 

VI W VI VVJ XI VI VVI V XXLX11 X XVI XI 1X1 


3180 

L/ X VJ VJ 


AACACAGGCG 

1 1X1 vX 1 vXl VI Uv V 


GTGGCTACTC 

VI IVUvlllvl v 


TMGGCTTTC 

XX1X1VIVIV1 XXV 


AACGATGCGG 

X XXXWX X X VI VVJ VI 


TCGAGMCGC ATTCGAGCAG 

i vvrxivixixivvi v xix x vvixivivxivi 


3240 


GGTCTTCTCT 


CGGTTGTCGC 


TGCCGGTAAC 

X WVvJ V X XXI XV 


GAGAACGTAC 

V X *VJ XXX lVv X X IV 


GTCTCCCCTC CATCGCGCAA 

V X V X V V VV X V Vlll Vv^Uvilll 


3300 


AGACGAATTC 


GTAACTGACT 


TGATTTTCTT 


AGTCTGATGC 


CGGCCAAACC AGCCCTGCCT 


3360 

\X X/ w 


CTGCCCCTGA 

V 1 VI uwvlVlj 1 


TGCCATCACT 


GTTGCCGCTA 

V 1 I VI v vVJ v X X 1 


TCCAGAAGAG 

X VVX 1 VJX XI lVJ 1 IV 


CAACAACCGC GCCAGTTTCT 

VX XX XVX XX ft VV vl V VI V VX XVI X X X V X 


3420 


CCAACTTTGG 

VVX U lv 111 VI VJ 


CAAGGTCGTT 

VXUIUU X vVI 1 & 


GACGTCTTCG 

VJx lvvl 1 Vl i VV 


CTCCCGGTCA 

VlVVVvV 1 vXl 


AGATATCCTT TCT(£CTGGA 

XLVItllXL 1 vvl X X V 1 VI Wl VI Vlll 


3480 

VI iVJ VJ 


TTGGCTCTTC 

X 1 VI VP v l v X. 1 v 


CTCTGCCACC 


AACACCATCT 

X Ii 1 VX IV VX1 X V 1 


CTGGTACCTC 

V 1 VI VI X X lVV 1 v 


CATGGCTACT CCCCACATTG 

VI 11 VPVI V 1 XIV 1 v W VX 1 vl XX X VJ 


3540 

LI V/ J VJ 


TCGGCCTGTC 

X VVJ VP V/ V XViv 


CCTCTACCTC 

vv IVXi lvv 1 V 


GCTGCCCTTG 

VI V 1 VP VV V X X v 


AGMCCTCGA 

XLVIXXX1W1 VVIX1 


TGGCCCCGCT GCCGTGACCA 

1 UvvvVVVIvX VI V VVJ X VI11WX1 


3600 

WW 


AGCGCATCAA 

£ 1VI vVJ VXl 1 vX ii 1 


GGAGTTGGCC 

VI VI XI VP X X VIM vv 


ACCAAGGACG 

1 1W1 1X1 VI VI 1 1V/VI 


TCGTCAAGGA 

1 V/VI 1 vXXl lv VIX1 


TGTTMGGGC AGCCCTAACC 

1 VI X 1 X 1X1 VI VI VP V X 1VJ V VV X 1 XX 1 V V 


3660 


TGCTTGCCTA 

1 VI w A iVivVxA 


CAACGGTAAC 

VxXJlvVAi 1X1X1 V 


GCTTAAGTAC 

VJv X 1 XlAU X XXV 


CAGGAGTACG 

VXl VI VlflVJ ixivvl 


TCGCAGGATT CTACCATTGT 

IvUvAVlVlAlX vlavviilivi 


3720 

Ll 1 Li\J 


TAPTGGAATA 

1 Avl vpvTAAI A 


PAATGATGAT 

v/ii/i I vta 1 vr A i 


TAOAAAAPGA 

1 A U AAAA VVJA 


AGAGPGTTAT 

AvTAvIvvJ 1 1 A J 


GATTPGGAPG OATATATGCA 

vTAl x vvAJAvu VJAI Ai Ax uva 


3780 




APAfXT/TGAT 

A vAUVv u 1 VTA L 


APATAGGPTG 

AvAi AVJvvXvJ 


TTTGDTAAG 

1 1 IV/vlvAAvi 


AATTAGGATT TTATfTGAAT 

AAxlAVAJAxL xxAiviviAAi 


3840 


CCATGT ACAG 


AGTATACTTA 


TGTTAGTAGT 


CAATAAAATC 

Vi XX X X J XX IX XX 11 V 


TTGGCTTTCT AATTTTGTCC 

X lUVVl X X W X Illil i X X VJ X 


3900 


CATCTACAAG 


GGGTCGTCGA 


TC 






3922 


( 2 ) @5?iJ 


4 ©f&fg : 








c i ) m^m®. : 










(A) 


M£ : 36d^ 






r 




■(B) 


^ : &tBfc 











( C ) X h 5 V K : 1 #«& 
(D) h v^- : itfi 



(ii) : cDNA 

(xi) ffi^ijfe«^ : E?iJ## 4 : 
OXTCGGGCT CGGAOCCCGC CTTCTCGCA GCCCAAG 

(2) E?iJ#*§-5 ©ti$8 : 
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( i ) Eflltett : 

(A) ft£ : 4lMmtt 

(b) m : feW. 

( C ) X F 7 > F : 1 *IS 
"(D) h »J?n >?- : fill 
(ii) : cDNA 

(xi) mmzm 5 : 

CCCTCGTTCG TCAGGCCCGC GTCCAGCACC GACTTGGGCT G 
( 2 ) IS^iJ#^ 6 <omm : 

c i ) mm¥f & : 

(A) M: £ : 1029tig>tf 

(B) M : tefflt 

(C) X h ? y K : 1 

( D ) h # n ^ - : gil 
(ii) : cDNA 

(vi) j&ffi : 

(A) : Candida antarctica 

(C) : clb 

(xi) mntzm : E^m-t 6 : 

ATGAAGCTAC TCTCTCTGAC CGGTGTGGCT GGTGTGCTTG CGACTTGCGT TGCAGCCACT 60 

CCTTTGGTGA AGCGTCTACC TTCCGGTTCG GACCCTGCCT TTTCGCAGCC CAAGTCGGTG 120 

CTCGATGCGG GTCTGACCTG CCAGGGTGCT TCGCCATCCT CGGTCTCCAA ACCCATCCTT 180 

CTCGTCCCCG GAACCGGCAC CACAGGTCCA CAGTCGTTCG ACTCGAACTG GATCCCCCTC 240 

TCAACGCAGT TGGGTTACAC A(XCTGCTGG ATCTCACCCC CGOCGTTCAT GCTCAACGAC 300 

ACCCAGGTCA ACACGGAGTA CATGGTCAAC COCATCACCG CGCTCTACGC TGGTTCGGGC 360 

AACAACAAGC TTCCCGTGCT TACCTGGTCC CAGGGTGGTC TGGTTGCACA GTGGGGTCTG 420 

ACCTTCTTCC CCAGTATCAG GTCCAAGGTC GATCGACTTA TGGCCTTTGC GCCCGACTAC 480 



(41) 

AAGGGCACCG TCCTCGCCGG CCCTCTCGAT CCACTCGCGG 
CAGCAAACCA CCGGTTCGGC ACTCACCACC GCACTCCGAA 
ATCGTGCCCA CCACCAACCT CTACTCGGCG ACCGACGAGA 
AACTCGCCAC TCGACTCATC CTACCTCITC AACGGAAAGA 
TGTGGGCCGC TGTTCGTCAT CGACCATGCA GGCTCGCTCA 
GTCGGTCGAT CCGCCCTGCG CTCCACCACG GGCCAGGCTC 
ACGGACTGCA ACCCTCTTCC CGCCAATGAT CTGACTCCCG 
GCGCTCCTGG CGCCGGCAGC TGCAGCCATC GTGGCGGGTC 
GACCTCATGC CCTACGCCCG OCCCTTTGCA GTAGGCAAAA 
ACCCCCTGA 
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TTAGTGCACC CTCCGTATGG 


540 


ACGCAGGTGG TCTGACCCAG 


600 

V/V/ w 


TCGTTCAGCC TCAGGTGTCC 

1VAJ JllVilU VV L vilv Vlvl w w 


660 

WW \J 


ACGTCCAGGC ACAGGCCGTG 


720 


CCTCGCAGTT CTCCTACGTC 


780 


GTAGTGCAGA CTATGGCATT 


840 


AGCAAAAGGT CGCCGCGGCT 


.900 

V V V 


CAAAGCAGAA CTGCGAGCCC 


960 


GGACCTGCTC CGGCATCGTC 


1020 




1029 
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Fig. 6 



(48) 



BamHI/Sau3A 0.40 



Xmnl 0.90 



Ap 
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t 
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t 
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I I 

204 bp 
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I I 

170 bp 



PIC19R 
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BamHI/Sau3A 0.40 



Xmnl 0.90 



Hindlll 1 .60 



Sail 2.40 
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Hindlll-Xmnl 



Narl 0.20 
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Hindlll 0.40 
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Fig. 8 
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[ffiWH] 0^1 0J? 1 6B (1 9 9 8. 1 0. 1 6) 

lOEflk Sfettcnfc*ft< fct70%B-4DMAK!I, **W4EaHW2 0 

7O%|S|-&DNAE0Jfc<}:^ 

2. 19138183*^ 7^U^-^A(Acremonium), ZX^l/^X (Aspergillu 
s) \ Kyi?? (Candida), 3^ U **77 (Coc 1 iobo lus) , XV Kv^T (Endothia 
), 7*9" U A (Fusar ium) N fcl zl 5. 3 ^ (Hum ico la) , — ^l*— nX"t°7 (Neurospora 
), U VAa- ;l/(Rhizomucor), V VVX (Rhizopus), "9"— ^5 irX (Thermomyce 
s), hU3x;l/V(Trichodenna), FX #5 (Podospora), fcf U £ 5 U 7 (Pyr ic 
ulariaK fcilf^-v'U «> A (Penicillium)«0^^^e>StR^tl^S^Tfe^ 

3. flfflEMtt*^ 7X^;1/+>X • -r a -5 ^(Aspergillus nidulans), 7 

• 77* U (Aspergillus awamori). 7X^/l/^Vl/X • 7x-+X( 
Aspergillus phoenicis), ZX^il/WX • i/^^—ijX (Aspergillus japonic 
us), 7 X^)]/3r?]/X • 7^ (Aspergillus foetus), 7*9- 'J £ A • 

A (Fusar ium oxysporum), 7"9"U7A • V :7 ~ (Fusar ium so lan i), tl a. 
$37 • i?V "fe7 (Humicola grisea), -i-DX#7 * ^ *7 *9" (Neurospora era 
ssa), ^S^U^A • ^l) yyt 2* (Pen ic i 1 1 ium chrysogenum) , 
. ^-Y^N^f (Rh izomucor me ihe i), 

h'Jnf;^ • U«fc>f (Tr ichoderma reesei), *5<fcl» D nf/l/V • tfU-r(Tri 
choderma virideJO^t^^&SW^nS, IS*JS2<D« 0 
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4. HufESftjb^ 7 X^;l/*>X • tV -If (Aspergillus oryzae), 7X^1/*" 
• ^-(Aspergillus niger):fc<fctfATCC20334T-|l£2ft37-? l J 7i*/S<D 

5. Sf[ie^^n7°n7 L 7— t"#\ 7AJI£>?< ?n/Df7- trT&a, 
tt$9 1 £0«o 

6. fijfgy^D7 B Dx7— tf*\ • t+i'X^AO^aT'af 
7— tf?&3, «*]S5(DfflSSo 

7. MfB^^P7 4 P7 1 7-W E^JS^IC^U^KE^ SfcfiCft 

8. t5IB/^a7nx7-W P Hftj6-8<9§BBF»9T\ Sii £ W ^ «#8?i£ 

10. fNE**ci7 , nf-7-Hf#, SW#^2 0?^U*f-KE^ Sfcliutl 

4: ^70%|pI— *DHAE5U££***7 5 71IE9J*W*"S 7X^;b3 I rt' 
X • *U-eott>tt^^n7 , OT7— if I 11*319 ©fflflSo 

11. lulE7;U^'Jtt7nr7-W 7X^;l/^l/XS<D7;l/AU147nr7 

12. Bu!27;l/#ytt7'07 i 7— E5U#*3 4)?*U;J-?-KE7U» SfcH: 

<Lnfc*j>& < i: fe70%|a]— ErDNAE^fc^T'l^ScD 
NAE^J lC<fc t> T 3 - F £ tl T t ^5 > 1 1 <DlfflJ& 0 

mx.mh8.ffiic&^xm&mc®ffi2tiT^5, m#mi -warno 1 momma . • 

o 
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15. ^^n/Df7- tfOU'Ol/tf, »50%J:t)^#<» L< t4«85%J: 
D*t<, ffS L< {±1590% «fc *t>»*b<tttt95%J:D**<fiT 

16. 7;l/£Utt7a^7-€)gtt<Dl^;l/#\ 3&50%<fc < , #$L<tt 

*>J85%<}:9;*;t<^ a?£L<figJ90%.fc L< tttt95%£ 9* 

15$fc(4l6t^*nftfiTOtt*Offl*^t>ti:'eft*, »*Hl-140tt*© 1 js 

19. ^ * u 7°a f7- If Sttfc J: tf7;l/* 'J 147 n r 7— tf SttOSBMHttT 

3, ii*si-i8©ffi^^)i^offlfls^s-r^^?So 

20. MIE*#n7ax7— t?*3-K-r*Effl$fctt*©WWEai, *3iO'M 
IB7;l/*yttyn7 L 7— tf%3- K*SE?y3:fctt*0fM»E0Jrtfc*J^T» W 

lawns** is^^.DNAat5ti:oTaew^jifp-ri,, is*3si9£D^a 0 

21. »#Ei-i8©ffi*©i«©ffllfitc*^T> wm.$y>^%.%MM*%M 

(b) jg^&it$IigiWT\ Ig (a) OfflBftttttrSZfl ! 

(c) WB^y^^H^ffliitJMW-sia: 

22. iwb*v/<*K4**^ teasttofcsae?^ Px.t±v>xy> 

s j&S*;I/€:X iOl^rfy, yvhx^fx ^y?-7iDX epo, tpo, 

pdgf, sviih^ Bviiib?> ■J'n*^— tr\ ^^yzrcizw®??^/ 

-y>7 -3: fclijfiuf 7;l/7^ ypfc*, W**2i©*jS. 
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X#8?8lfg, JERtfjBISR, *->5 *>/<*Ji#iB»3iL BftiSTc 

fflx.fcf'^l/**-;'**— tf£fc«5>y#— t*\ if, fcSWi*^ 
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